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SECTION 1
CHARACTERISTICS

The Type 565 is a dual-beam oscilloscope; essentially
two oscilloscopes in one cabinet. Two internal horizontal
and two plug-in vertical deflection systems permit independ-
ent operation of the two cathode-ray tube {crt) beams. Either
of the two time-base generators can control the sweep of
either or both of the beams.

Each vertical deflection system utilizes any of the Tektronix
non-sampling signal amplifier plug-in units intended for
use with 560-Series instruments. The choice of plug-in units
depends on the application and those used need not be the
same type.

Special circuits in the Type 565 Oscilloscope permit an
accurate, continuously variable delay in the presentation of
a sweep from 10 microseconds to 50 seconds after receipt
of a fast rise triggering impulse. This feature permits expand-
ed observation of a small portion of the normal sweep,
accurate measurement of signal jitter, precise time measure-
ment and many other uses.

VERTICAL DEFLECTION SYSTEM

The characteristics of both vertical channels are those of
the plug-in units used. The capacitances of the two vertical
deflection plate systems of the cathode-ray tube are equal-
ized to assure uniform plug-in unit high frequency response.

HORIZONTAL DEFLECTION SYSTEM

Sweep Rates—Time Base ‘A’ and
Time Base ‘B’

Calibrated sweep rates of 1 microsecond to 5 seconds
per division in 21 steps. An uncalibrated control permits
sweep rates to be varied continuously between 1 micro-
second and about 12 seconds per division.

Sweep rate accuracy {with 10X MAG. turned off):

Upper Beam driven by Time Base ‘A" and Lower Beam driven
by Time Base ‘B'; within 3%.

Both beams driven by Time Base ‘A’; Lower Beam sweep
rate is accurate within 4%.

Both beams driven by Time Base ‘B'; Upper Beam sweep
rate is accurate within 4%.

Simultaneous crossed operation not recommended (Upper
Beam driven by Time Base ‘B’ and Lower Beam driven
by Time Base 'A’).

10X Magnifie—Upper and Lower Beam

Provides a horizontal magnification of X10 of the center
1-centimeter portion of the unmagnified crt display when
the internal time base generators provide the horizontal
deflection. Extends the fastest sweep rate of either beam
to 0.1 microsecond per division. Magnified sweep rates are
accurate within 59 except in simultaneous crossed opera-
tion.

@z

External Horizontal Inputs—Upper and
Lower Beams

Deflection Factor—Continuously variable from zero to
at least 10 major graticule-divisions deflection per volt.

Maximum Input Voltage—300 volts, rms.

Frequency Response—Dc to at least 350 kc (—3db) at
maximum sensitivity.

Approximate Input Characteristics—Resistance, 100 kil-
ohms.

TRIGGERING—TIME BASES ‘A’ and ‘B’

Trigger Signal Sources

Upper or lower Beam vertical signal, external signals,
or power line signal.

Triggering Modes
AC, AC Fast, DC, and Automatic.

Triggering Signal Requirements

Internal—Depends upon the plug-in unit. Dc to 1-mega-
cycle sinewave; typically, signals which produce 0.3 major
graticule division vertical deflection will provide stable
triggering with proper setting of the LEVEL control. Above
1-megacycle, increased signal amplitude is required.

External—Dc to T-megacycle sinewave; less than 1-volt to
15-volts, peak, depending upon the LEVEL confrol setting.
Above 1-megacycle, greater signal voltage is required.
(Sweeps will trigger on signals greater than 15 volts peak,
but the LEVEL control operates over a range of about +
and — 15 volts.)

Delayed Sweep
See Section 2, “Starts After Delay Interval”.

CATHODE RAY TUBE (cri)
Type—T5650-2-1 Aluminized.

Phosphor—Type P2 standard; P31 is recommended for
fast sweep rate, low duty-cycle applications. P1, P7, and
P11, P31 phosphors optional.

Internal Unblanking

Dc coupled to blanking deflection plates.

External Intensity (Z axis) Modulation — Upper
and Lower Beams

Ac coupled to crt control grids through rear panel input
jacks. Input time constant depends on INTENSITY control
setting and external circuit impedance; typically about 3.5
milliseconds at normal intensity with low external impedance.
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Characteristics — Type 565

Typically, a 10 volt peak-to-peak signal will produce visible
intensity modulation.
Dual Trace Chopped Blanking

Crt circuit permits vertical plug-in units with multi-trace
blanking to turn off the display while switching between
input channels.

Useable Viewing Area

10 by 10 centimeters. 10-centimeter total vertical deflec-
tion consists of 8 centimeters for each beam with 6 centi-
meters common to both beams.

Graticule Markings

Internally marked in 10 vertical and 10 horizontal 1-centi-
meter (major) divisions. 2-millimeter markings (minor divisions)
on the vertical centerline and on the horizontal centerlines of
both the Upper and Lower Beam; 4 centimeters from top and
bottom.

Graticule lllumination

Variable edge lighting.

Alignment

Traces are parallel to one another within '/, major divi-
sion per 10 major divisions when both traces are vertically
positioned at the center of the crt.

AMPLITUDE CALIBRATOR
Output Signal

Square waves at about 1,000 cycles.

Output Voltage

1 millivolt to 100 volts in decade steps.

Accuracy

Peak-to-peak amplitude within 3% of indicated voltage
as measured between center jack and the shield portion
of the CAL. OUT connector. Accuracy is degraded somewhat
it CAL. OUT is connected to loads under 1-megohm.

OTHER CHARACTERISTICS
Output Signals Available

CAUTION
The voltage at the following rear-panel output
connectors may exceed — 100 volts during in-

strument turn-on and warm-up:

LOWER VERT. SIG. OUT
LOWER HORIZ. SIG. OUT
UPPER VERT. SIG. OUT
UPPER HORIZ. SIG. OUT
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External devices which could be damaged by this
voltage should be disconnected during turn-on
and warm-up of the Type 565.

Current drain from the following rear-panel output con-
nectors must not exceed 2 milliamps (total—due to dc level
plus signal peak):

DEL'D TRIG. OUT

A differentiated, positive-going pulse at least 8 volts
in amplitude, occurring at the end of the delay interval
(‘A" TIME/DIV. multiplied by DELAY INTERVAL dial set-
ting). No dc output between pulses.

‘A’ 4+ GATE OUT

An approximate 20-volt peak-to-peak positive-going pulse
with same duration as ‘A’ sweep. No dc output between

pulses. 15
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‘B "4+ GATE OUT

An approximate 20-volt peak-to-peak positive-going pulse
with same duration as ‘B’ sweep. No dc output between
pulses,

UPPER and LOWER HORIZ. SIG. OUT

An approximate 5-volt sawtooth when the horizontal
deflection is produced by either time-base generator.
Output dc level between sweeps is about +1 fto +2
volts.

A dc-coupled signal of at least 0.05 volt per major divi-
sion of horizontal deflection when the deflection is pro-
duced by an external signal. Dc level of output signal
depends on dc level of input signal. Output voltage swing
limited to between about 41 and +15 volts. Dc output
with no input is about +2 volts.

UPPER and LOWER VERT. SIG. OUT

Dc coupled*. Obtained from the internal triggering signal
output of the vertical plug-in unit and therefore depends
on plug-in unit in respect to signal amplitude, dc level,
and frequency response.

Signal amplitude is typically 2_to 4 volts per major
divisi ) :

Dc signal level is within about =20 volts when beam
is positioned within vertical limits of graticule.

CAMERA POWER (on front panel)

Front-panel connector providing 6.3 volts ac from power
transformer, fused at 1 amp.

Power Supplies

Electronically regulated for stable operation with as much
as —10% to +7% variation from design-center line voltage.
Power supply voltages are available at the AUX. POWER
JACK on the rear of the instrument. See Section 2 for power
capabilities.

*Except when using a Type 2A50 Plug-In Unit.
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Line Voltage Requirements

The instrument is wired for the design-center line voltage
indicated on a metal tag on the instrument rear panel.
Changes can be made in the internal wiring to permit opera-
tion with design-center line voltages of 110, 117, 124, 220,
234, or 248 volts. The transformer primary connections for
each voltage is indicated on the diagram attached to the
power transformer. Fan connections are indicated in Fig.
1-1. The line fuse (on the front panel) is a 6.25 amp slow-
blowing type for 110, 117, 124 volts and 3 amp slow-blowing
type for 220, 234, and 248 volts.

(e1)
110-117-124

volt operation
(Fan runs when
thermal cutout
is open)

3 REAR OF INSTRUMENT

220-234-248
volt operation
(Fan does not
run when thermal
cutout is open)

(h)

Fig. 1-1. Fan power connections.

Characteristics — Type 565

Line Frequency
50 to 60 cycles.

Power Consumption

Maximum of about 600 watts including plug-in unit power
consumption and excluding loads connected to the AUX.
POWER JACK.

Ventilation

Forced filtered air. The self-resetting thermal relay inter-
rupts instrument power in the event of overheating. In
instruments equipped with ac fans, the fan will continue to
run during thermal interruption if the instrument is wired
for design-center line voltages of 125 vac and below.

Construction

Four-piece, blue vinyl finished cabinet, aluminum-alloy
chassis, and photo-etched, anodized front panel.

Dimensions
Width : 17 inches
Height: 13, inches
Depth: 23%; inches
Weight: 62 pounds



SECTION 3
CIRCUIT DESCRIPTION

General

This portion of the Instruction Manual presents a detailed
discussion of the Type 565 circuitry operation. This discus-
sion refers to various block diagrams inserted in the text, and
to the circuit diagrams in the back of this manual.

BLOCK DIAGRAM

A functional block diagram of the Type 565 Oscilloscope
is shown in Fig. 3-1. The relationship of the circuits in each
block to those in other portions of the instrument is discussed
in the detailed description of that circuit.

TIME BASE TRIGGER

General

Time Base ‘A’ Trigger and Time Base 'B' Trigger circuits
are identical except for component reference numbers on
the schematics. The following circuit description pertains
to both circuits, but reference numbers for Time Base ‘A’
Trigger are used.

For best triggering stability, the Time Base Generator
requires a trigger pulse that is representative of the selected
triggering signal frequency, but otherwise consistent in
amplitude and wave-shape. Available triggering signals often
vary in amplitude, waveshape, and frequency, and thus can-
not be used directly to trigger the time base. The Trigger
circuit is essentially a waveshaping circuit that converts a
sample of the input signal into a pulse having a reasonably
constant risetime and amplitude. Hence, frequency is the only
variable characteristic remaining in the output trigger pulse.

The block diagram, Fig. 3-2, shows the two basic elements
of the trigger circuit. The Trigger Input Amplifier amplifies
(and when desired, inverts) the incoming triggering signal and
applies it to the input grid of the Trigger Multivibrator. The
Trigger Multivibrator is essentially a switch that is either
on or off, depending on the instantaneous voltage level at its
input. Its square wave output is applied to the Time Base
Generator where it is differentiated to form positive and
negative pulses. The negative pulses trigger the Time Base
Generator while the positive pulses are clipped and not
used.

For the following description, refer to the Time Base ‘A’
Trigger schematic in the back of this manual,

Trigger Input Amplifier

The TRIGGER source switches are used to select the appro-
priate trigger signal from one of four sources: upper beam
vertical plug-in unit (UPPER BEAM), lower beam vertical
plug-in unit (LOWER BEAM), TRIG. IN connector (EXT.), or

®

line-frequency signal from the power transformer (LINE). The
selected signal is then applied to the COUPLING switch.
(Information about the automatic mode, AUTO., of trigger
operation is given later in this circuit description).

The COUPLING switch permits the operator to accept or
reject certain characteristcs of the triggering signal. In
the DC position, the coupling capacitors are shorted, coupling
both dc and ac signals to the Trigger Input Amplifier. In
the AC position, C7 and C8 in parallel are placed in the
signal path. An RC circuit consisting of C7-C8 and R12 is thus
formed which blocks dc and atftenuates ac signals below
about 20 cycles. In the AC FAST position, C8 alone is placed
in the signal path and R12 is placed in parallel with R10. This
RC network blocks dc and rejects ac signals below 1000
cycles. The TRIGGER source and COUPLING switches are
wired so the AC FAST function is bypassed when the LINE
source is used.

The signal from the COUPLING switch is applied to the
SLOPE switch through R15-C15. (R15 and C15 prevent high
amplitude positive signals from drawing excessive grid
current from V24.) The SLOPE switch determines whether or
not the triggering signal will be inverted by the Trigger In-
put Amplifier. When the SLOPE switch is set to —, the signal
is applied to the grid of V24A and will not be inverted. For
example, a positive-going signal at the grid of V24A will
cause a positive-going change in the common cathode
circuit. The fixed voltage at the grid of V24B and the posi-
tive going change at its cathode reduce the current through
V24B. This results in a positive-going change in plate voltage;
hence, no inversion.

If the SLOPE switch is in the + position, the signal is
applied to the grid of V24B. In this case, V24B inverts the
signal in the manner characteristic of a single stage, plate-
loaded amplifier.

The SLOPE switch also serves another function, it applies
a dc voltage from the LEVEL control to whichever grid of V24
is not connected to the COUPLING switch. (The need for this
dc voltage is explained in the Trigger Multivibrator portion
of this circuit description. At this point, however, the im-
portant consideration is the effect the dc voltage has on
the amplified trigger signal at the plate of V24B.)*

The voltage at the junction of R19 and R20 can be varied
between about +15 and —15 volts by adjusting the LEVEL
control. This voltage controls the average voltage at the
plate of V24B and the triggering signal either adds to or
subtracts from that average. Thus, in addition to being an
amplifier, the Trigger Input Amplifier is also a voltage com-
parator. (V24 is a voltage comparator rather than a differ-
ence amplifier since R24 and C24 balances the gain of V24A
to that of V24B.) This composite signal is applied to the
input grid of the Trigger Multivibrator.

The Trigger Multivibrator is disabled unless R47 is ground-
ed. If the UPPER HORIZ. DISPLAY switch, LOWER HORIZ.
DISPLAY switch, or ‘B MODE switch is set for a function
in which the operation of Time Base ‘A’ is required, then
R47 will be grounded.
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Circuit Description — Type 565

LINE (6.3VAQC) 0O

TRIGGER
L 5| INPUT AMPLIFIER| L IMULTIVIBRATOR |

vz4a4A VvVz4aB

TRIGGER

V45A V45B

(? >0

EXT.
TRIG. IN

Fig. 3-2. Time Base ‘A’ Trigger.

Trigger Multivibrator

The Trigger Multivibrator, V45, is a typical bistable Schmitt
circuit. When the voltage at the grid of V45A is above a cer-
tain level, V45A conducts and V45B is cut off. In this state,
the output voltage at the plate of V45B is +300 volts. When
the voltage at the grid of V45A is below a certain level, V458
conducts and V45A is cutoff. The output voltage at the plate
of V45B is then about +293 volts. The transition from one
state to the other occurs very rapidly, regardless of how
slowly the input voltage passes the trip-level. Thus, the
output of the Trigger Multivibrator is a square pulse of about
7 volts amplitude. The following example illustrates the
sequence of events.

When a negative-going voltage change reaches about
+111 volts at the input grid, the plate of V45A rises and
carries the grid of V45B with it. V45B is driven into conduc-
tion (see Fig. 3-3). Since the cathode resistor R47 is common
to both tubes, the conduction of V45B tends to raise the
cathode voltage of V45A. This further reduces the current
flow through V45A and compounds the original action of the
input signal. V45A and V45B rapidly change conduction
states; V45A cuts off and V45B conducts. The voltage at the
plate of V45B drops sharply. This voltage step is applied to
a differentiating network in the Time Base Generator and be-
comes the negative-going trigger pulse required to start the
time base action.

As the input signal continues into the positive-going por-
tion of a cycle, the grid of V45A rises beyond +111 volts
to about 4113 volis before the Trigger Multivibrator resets
to its previous state. This approximate 2 volt difference in
switching levels is the hysteresis range of the circuit.

As Fig. 3-3 and the previous description suggest, there
are two basic requirements that must be met if the Trigger

®

Multivibrator is to generate an output pulse. First, the
amplified signal at the grid of V45A must have enough ampli-
tude to overcome the hysteresis of the circuit; that is, about
2 volts peak to peak, or more. Second, the signal must
be superimposed on a dc voltage that will permit it to
cross the upper and lower hysteresis limits of the circuit;
that is, about 4111 volts and +113 volts. This second re-
quirement is met through the use of the LEVEL control men-
tioned previously. Figures 3-4 and 3-5 illustrate the con-
sequence of improper LEVEL control adjustment. In both
cases, the signal amplitude is adequate to produce triggering,
but the dc level of the signal is incorrect.

Avutomatic Triggering—Automatic triggering may be se-
lected by placing the LEVEL control in the AUTO. position.
This changes circuit operation as follows:

A section of the AUTO. switch in the input coupling
circuit selects AC coupling, regardless of the position of the
COUPLING switch, so the average voltage of the triggering
signal is reduced to zero. The junction of R19 and R20 is
grounded so the amplifier will be balanced.

C31 is inserted between V24B and V45A and the Trigger
Multivibrator is converted into an astable or free-running
form by providing positive feedback to the input grid. In
the absence of an input signal, the multivibrator free-runs
at about 50 cps; a frequency determined primarily by C31
and R40. An incoming signal having a frequency greater than
about 50 cps will force the multivibrator to run at the signal
frequency.

Resistance added in the plate circuit of V45A increases
the circuit gain and reduces the hysteresis to considerably
less than 2 volts. This permits low amplitude signals to
produce stable automatic triggering.
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Circuit Description — Type 565

V45A
COND.

| Signal and dc
[ level at grid
of V45A
|
Lo
| |
| |
I V45B |
; COND. [

Output Signal ot
plate of V45B

Fig. 3-3. Correct LEVEL control setting.

TIME BASE GENERATORS

The following description pertains to both time bases,
but circuit reference numbers for Time Base ‘A’ are used.
The additional circuitry in Time Base 'B' is described in
a later portion of this section under the title “Time Base
‘B’ Lockout™.

The Time Base Generator produces four output signals (see

Fig. 3-6):

1. a positive-going sawtooth which can be coupled to either
or both horizontal amplifiers by the appropriate setting
of the Horizontal Display switches. The sawtooth output
is also permanently connected to the Delay Pickoff circuit
{Time-Base 'A’ only].

~ 4300y — —

Signal and dc
level at grid
of V45A

No pulse output

at plate of V45B

Fig. 3-4. Incorrect LEVEL control setting.
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T 4Ny — — — — e — — — o — —— — ——
Z 4NNy — e e . — —_—— e — e —— — — —
Signal and dc
level at grid
of V45A
T 4293y — — No pulse output

at plate of V458

Fig. 3-5. Incorrect LEVEL control setting.

2. a positive-going unblanking pulse having the same dura-
tion as the sawtooth rise, Coupled to the Crt Circuit by
the Horizontal Display switches to unblank the beam(s)
being deflected by Time Base ‘A’

3. a positive-going pulse (+ GATE OUT) having the same
duration as the sawtooth rise. Coupled to a rear panel
connector for external use.

4. a negative-going multi-trace sync pulse having the same
duration as the sawtooth rise. Coupled to the appro-
priate Vertical Plug-In Unit{s) by the Horizontal Display
switches. The trailing edge of the pulse causes multi-
trace plug-in units, operating in the alternate mode, to
switch channels.

In most applications, each cycle of events is started by
a trigger pulse from the Time Base Trigger circuit. However
it is also possible to either disable the generator or to make
it free run; that is—the end of one cycle will cause the next
cycle to begin. The desired mode of operation will be
obtained through the appropriate setting of the STABILITY
and LEVEL (FREE RUN position) controls. (See Section 2.)

The block diagram, Fig. 3-6, shows the basic elements of
the Time Base Generator. The Sweep Gating Multivibrator is
an electronic switch which turns the Disconnect Diodes on
and off. When the Disconnect Diodes are back-biased, the
Miller Runup begins to produce a sawtooth signal. A sample
of the sawtooth is fed back to the Sweep Gating Multivi-
brator through the Holdoff Circuit. When the sawtooth
sample reaches a predetermined amplitude, the Sweep
Gating Multivibrator resets, switching the Disconnect Diodes
on. The Milier Runup then resets, forming the retrace or fall-
ing portion of the sawtooth. A sample of the sawtooth re-
trace is fed back to the Sweep Gating Multivibrator, but is
delayed by the Holdoff Circuit. This delay prevents the
generator from beginning the next sawtooth until the circuits
have stabilized.

In the following detailed circuit description, refer to the
Time Base ‘A’ Generator schematic in the back of the man-
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val. Unless otherwise stated, the STABILITY control is set
for triggered operation and the LEVEL control is set to mid-
range.

Quiescent Conditions

In the quiescent state; that is, when the generator is
triggerable but no sweep is being generated, the circuit
conditions are as follows:

Sweep Gating Multivibrator—V135A is conducting and
V145A is cut off. The STABILITY control sets the grid voltage
of V135A at about —50 volts. The approximate +25 volts at
the plate is coupled to the cathode follower, V135B, and
divided to about —55 volts at the grid of V145A. Since the
grid of VI35A is about 5 volts more positive than the grid
of V145A, VI135A demands all available current from the
common cathode circuit. With no current through VI145A,
its plate voltage is determined by the current through R147
and the disconnect diodes.

The voltage at the cathode of V135B (about 435 volts)
is coupled to the Crt Circuit to blank the appropriate beam.
This same voltage is divided to about —25 volts and applied
to the grid of V193A. Thus, V193A is cut off and the volt-
age at the ‘A’ 4+ GATE OUT connector is zero.

Disconnect Diodes—V152A and V152B are conducting.
V152A clamps the sawtooth output bus (the cathode of
V161B) at about —3.5 volts to provide a stable, repeatable,
starting voltage for the sawtooth. V152B clamps the grid of
V161A at about —2.5 volts.

Miller Runup—Since the grid of V161A is clamped at
about —2.5 volts, the tube conducts heavily and the plate
voltage is about +30 volts. The plate voltage is coupled
to the grid of V161B by the voltage divider, B167 and R167.
This type of voltage divider reduces the dc level by about
60 volts, but does not attenuate variations of the input volt-
age.
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Hold-Off Circuit—V152C is conducting and V145B is cut
off. The voltage divider network, R177, R178, and R179,
applies about —65 volts to the plate of V152C. Thus V152C
conducts through R181 and sets the grid voltage of V145B
at about —65 volts. V145B is cut off since its cathode
voltage is about —50 volts; the same as the voltage at
the grid of V135A.

Cycle of Operation

When a negative-going pulse is received from the Trigger
Circuit at the grid of V135A, the Sweep-Gating Multivibrator
switches. Multivibrator action starts by V135A amplifying the
trigger pulse. The positive-going pulse at the plate of
V135A is coupled to the grid of V145A by the cathode
foilower, V135B. V145A is driven into conduction, causing
a positive-going voltage change in the common cathode
circuit. This is positive feedback to the cathode of V135A
which further reduces its conduction. Thus, the original
action is compounded and the circuit rapidly switches.
V145A conducts and V135A is cut off. V145A conducts more
heavily than did V135A. Therefore, the common cathode
voltage is about 25 volts more positive than it was in the
quiescent state, and V135A remains deep in cut off after
the trigger pulse has ended.

When V135A cuts off, the voltage at the cathode of V135B
rises sharply from about +25 to about +128 volts. This
voltage step is coupled to the Crt Circuit and the + Gate
Out Cathode Follower. The crt is thus unblanked and the
beginning of the plus gate pulse is formed.

With V145A now in conduction, its plate voltage has
switched to a new level; about —6 volts. This negative
voltage step cuts off conduction in the Disconnect Diodes.
The current through the timing resistor, R160, is now diverted
and begins to charge the timing capacitor, C160. As the
timing capacitor charges, the grid of V161 A goes negative.
The greatly amplified positive-going change at the plate of
V161A is coupled to the grid of V161B through the neon
lamp, B167. The neon lamp lowers the dc level of the signal
by about 60 volts, but does not reduce the signal amplitude.
The cathode of V161B provides the sawtooth output signal
plus feedback to two points within the time base generator.

Feedback to the timing capacitor opposes the negative-
going change at the grid of VI61A. This action persists
throughout the period of the sawtooth and limits the total
change in grid voltage to less than one volt. Since the
voltage drop across the timing resistor is held nearly
constant, the current through the resistor is essentially a
constant value. This constant current flows into the timing
capacitor and the voltage across the capacitor increases at
a very linear rate. The rate of rise of the sawtooth is a func-
tion of the RC time constant of the timing resistor and
capacitor.

An attenuated sample of the positive-going output saw-
tooth is applied to the plate of V152C in the Hold-Off Cir-
circuit. The steady rise in voltage at the cathode of V152C
charges the hold-off capacitor while raising the grid voltage
on V145B. When the sawtooth has reached about one-half
its final ampliitude, V145B begins to conduct. As the saw-
tooth continues to rise, the cathode of V145B and the grid of
V135A also rise. V135A will begin to conduct when its grid
has risen about 20 volts. The plate voltage on V135A and

®
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the grid voltage on V145A drop and the cathode current no
longer required by V145A is assumed by V135A. This posi-
tive feedback rapidly drives V135A into heavy conduction
and V145A into cut off.

The negative-going voltage step at the cathode of V135B
blanks the crt and forms the end of the + Gate Out pulse.
The positive going voltage step at the screen grid of V145A
is coupled to the appropriate vertical plug-in unit to cause
a multi-trace plug-in unit, operating in the ‘alternate”
mode, to switch channels.

When V145A cuts off, its plate voltage rises sharply to
about —3 volts and brings V152B into conduction. The grid
voltage on V161A rises and its plate voltage drops, carrying
the grid and cathode of V161B with it. When the cathode of
V161B drops to about —3.5 volts, V152A conducts to clamp
the sawtooth output bus at that voltage level.

A sample of the falling voltage at the cathode of V161B
is coupled to the plate of V152C, cutting off its conduction.
While the hold-off capacitor was charged through the diode,
it must discharge through a large resistor, R181. This re-
tarded discharge (holdoff) delays the fall in voltage at the
grid {and hence, the cathode) of V145B. The STABILITY
control voltage divider network cuts off V145B when its
cathode drops to about —50 volts. Thus, V135A is reduced
from a state of heavy conduction to its original quiescent
(triggerable) state.

Triggerable pulses which may arrive at the grid of V135A
while the sweep is in progress have no effect since VI35A
is already deep in cut off. When VI135A is driven into
heavy conduction at the peak of the sawtooth, trigger pulses
still have no effect because their fixed amplitude is too low
to bring V145A out of cut off. The Hold-Off Circuit extends
this period of insensitivity and thus blocks the start of the
next cycle until the circuits have stabilized. Hold off time
is required for stable triggering and is related to the timing
capacitor being used. The proper holdoff capacitor is
selected by the TIME/DIV. switch (see the Timing Switch
schematic).

Special Component Functions—C141 assures that the
Sweep-Gating Multivibrater will switch rapidly from one
conduction state to the other. R187 and R189 isolate the
shunt capacitance of the unblanking cables from the Sweep-
Gating Multivibrator so its switching speed is not degraded.
C165 aids V161B in charging the shunt capacitance in its
cathode circuit at the fastest sweep rates. C167 insures
that the voltage divider consisting of B167 and R167 will
have the proper frequency response. The SWEEP LENGTH
control, R178, is set during calibration for the proper saw-
tooth amplitude. D131 clips the positive-going portion of
the triggering signal and C130 bypasses it to ground.

STABILITY control—Fig. 3-7 shows the relationship between
the voltage at the Sweep-Gating Multivibrator input grid and
the sawtooth output of the time base. Normally, the STA-
BILITY control is set near mid-range so the voltage at the
Sweep-Gating Multivibrator input grid will be at the level
represented by E; in Fig. 3-7. This voltage level is about 2
volts above the trip level (E|} required to cause the multivi-
brator to switch states. An incoming trigger from the Time
Base Trigger circuit will drive the grid below the trip level.
The multivibrator will immediately switch states and a
sawtooth cycle will begin.
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Fig. 3-7. Time and amplitude relationships between the Sweep-
Gating Multivibrator input grid signal (solid line) and the time
base sawtooth output (dashed line).

When the output sawtooth has reached about one-half of
its final amplitude, the Hold-Off Cathode Follower begins to
conduct and raises the voltage on the Sweep-Gating Multi-
brator input grid. The voltage continues to rise until it
reaches the reset level represented by E;. At this level, the
multivibrator resets to its previous state and the retrace
portion of the sawtooth begins. The falling voltage at the
input grid of V135A is retarded by the Hold-Off circuit, but
finally stabilizes at the quiescent level, E,. The entire circuit
is then ready for the next trigger pulse.

As you will note from the foregoing description and Fig.
3-7, the stability voltage at the Sweep Gating Multivibrator
input grid must be at the correct level for triggered opera-
tion to occur. As the STABILITY control is turned counter-
clockwise, the quiescent voltage will become more positive
than E;. The amplitude of the trigger pulses will then be
insufficient to drive the grid through the trip level E,. Since
the time base will not operate, this condition is referred to as
“lockout. As the STABILITY control is turned clockwise, the
voltage becomes more negative than the trip level E;, and
the Sweep-Gating Multivibrator will switch without waiting
for a trigger pulse. As the sawtooth cycle thus initiated
carries the input grid of the multivibrator through the re-
trace and hold-off period, the voltage will again fall
below the trip level. Thus, another cycle will be initiated.
The sweep generation will repeat without the need for
trigger pulses as long as the voltage from the STABILITY
control is sufficiently negative. This condition is referred to
as ‘free run' and can also be obtained by setting the LEVEL
control to the FREE RUN position (provided UPPER HORIZ.
DISPLAY is set to ‘A’ TIME BASE).

DELAY PICKOFF

The Delay Pickoff circuit generates a positive-going,
differentiated pulse at a predetermined time during each
sawtooth produced by Time Base ‘A’. The pulse is available
at the rear panel for external use and is also coupled to the
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‘B’ MODE switch. The relationship between this pulse and
Time Base ‘B’ is discussed later in this section under "“Time
Base ‘B’ Lockout".

Block diagram, Fig. 3-8, shows the four basic sub-circuits in
the Delay Pickoff. The sawtooth output of Time Base ‘A’
is applied to the Difference Amplifier. The Difference Am-
plifier compares the sawtooth voltage to a variable dc
voltage from the DELAY INTERVAL conirol. If the voltage
from the DELAY INTERVAL control is more positive than the
instantaneous sawtooth voltage, the Difference Amplifier
output will be a low positive voltage. If the sawtooth volt-
age is the more positive, the output will be a somewhat
higher positive voltage. It is important to note that the
transition from the lower to the higher output voltage is
actually an amplified segment of the input sawtooth as
shown on the block diagram.

The Delayed Trigger Multivibrator converts the Difference
Amplifier output signal into a fast-rise pulse. This pulse is
then differentiated and clipped so only the positive-going
pulses appear at the output of the Delayed Trigger Cathode
Follower.

The point along the sawtooth rise where the delayed trig-
ger output pulse will occur is determined by the voltage
from the DELAY INTERVAL control. If a low voltage is
selected, the pulse will occur during the early portion of the
rise while the sawtooth voltage is low. If a higher volt-
age is selected, the pulse will occur at some later time during
the rise when the sawtooth voltage is proportionally higher.

The maximum delay that can be obtained is slightly less
than the total time duration of the sawtooth rise, which is
determined by the setting of the ‘A’ TIME/DIV. switch. For
example, if the ‘A’ TIME/DIV. switch is set to 1 mSEC, the
maximum DELAY INTERVAL dial setting of 10.00 would result
in a 10 millisecond delay between the start of the ‘A’ saw-
tooth and the delayed trigger pulse output.

The following detailed description refers to the Delay
Pickoff schematic in the back of this manual.

Constant Current Tube

V314B is a constant current source for the Difference
Amplifier. The voltage divider formed by R325 and R326
applies about —50 volts to the grid. This stable grid voltage
and the high resistance in the cathode circuit force a con-
stant 5ma to flow through the tube. The Difference Am-
plifier will conduct this fixed current, either through one tube
or shared between the two tubes.

Difference Amplifier

In the Difference Amplifier, the cathodes of V314A and
V324A are connected together. The tube having the more
positive control grid voltage will determine the voltage on
the cathodes of both tubes. For example, assume that the
DELAY INTERVAL control is set to 4.00. The voltage at
the grid of V324A will then be about +36 volts. If Time
Base ‘A’ is in the quiescent state, the voltage at the grid
of V314A will about —3.5 volts. Since the grid of V324A
is more positive, it will establish the common cathode volt-
age at about +38 volts. Therefore, V314A is deep into cut-
off. V324A conducts and the voltage at its plate is about
+121 volts.
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Fig. 3-8. Delay Pickoff.

As V324A cuts off, its plate voltage rises from about 4120
age at the grid of V314A rises. Since V314A is deep in cut-
off, the rising voltage does not immediately affect the
Difference Amplifier. But as the sawtooth voltage rises
through the range from about 2.5 volts below to 2.5 volts
above the voltage from the DELAY INTERVAL control, V314A
comes out of cutoff and into full conduction. The conduction
of V314A forces V324 to reduce conduction. Then, as the
sawtooth voltage becomes more positive than the DELAY
INTERVAL control voltage, the common cathode voltage
rises and cuts off conduction in V324A.

As V324A cuts off, its plate voltage rises from about 4120
volts to about +4-200 volts. The elapsed time from the be-
ginning to the end of this voltage change depends upon the
Time Base ‘A’ sweep rate; about 2 seconds at 5 seconds per
division and about 0.5 microsecond at 1 microsecond per
division. The Delayed Trigger Multivibrator {a Schmitt trig-
ger} converts this variable rate of rise into a voltage step of
consistently fast risetime which is independent of the Time
Base ‘A’ sweep rate.

Delayed Trigger Multivibrator

When the voltage at the plate of V324A is at the lower
level (about +120 volts), V324B in the Delayed Trigger
Multivibrator is cut off and V355A is conducting. As the
voltage at the plate of V324A rises to about 4170 volts
and V324B begins to conduct, the voltage at the plate of
V324B drops slightly, lowering the voltage at the grid of

®

V355A. This reduces the current through V355A. However,
the voltage at the grid of V324B will not permit the com-
mon cathode voltage to drop. Hence, the current given up
by V355A is immediately assumed by V324B. This reduces
the voltage at the plate of V324B still more, compounding
the initial action. Thus, the beginning of conduction in V324B
causes the Delayed Trigger Multivibrator to rapidly change
states; V324B conducts and V355A cuts off. This produces
a fast-rise positive-going voltage step at the plate of V355A.

Delayed Trigger C.F.

The voltage step produced by the Delayed Trigger Mul-
tivibrator is differentiated by the network consisting of C354,
R354, and R355, and is applied to the grid of V355B. De-
layed Trigger Cathode Follower V355B is held near cutoff
by R354 and R355. When the delayed trigger pulse appears
at the grid, the tube conducts heavily and the pulse is re-
produced across R359.

The entire Delay Pickotf circuit resets during the retrace
time of the Time Base ‘A’ sawtooth when the voltage at the
plate of V324 drops below about +155 volts. When the
differentiated pulse at the grid of V355B subsided, the tube
was again near cutoff. Hence, when the negative going re-
set pulse at the grid of V355B drives the tube deeper into
cutoff, very little negative going output signal is produced.

Several important conditions exist at the instant the de-
layed trigger output pulse occurs:
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1. The voltage from the DELAY INTERVAL control essentially
equals the instantaneous sawtooth voltage.

2. Time Base ‘A’ trace will have -moved as many graticule
divisions as the DELAY INTERVAL dial setting (10X MAG.
off).

3. The time delay between the start of the ‘A’ sawtooth and
the delayed trigger output pulse will equal the DELAY
INTERVAL dial indication times the ‘A’ TIME/DIV. switch
setting.

TIME BASE ‘B’ LOCKOUT

As previously mentioned in the description of Time Base
‘A", the STABILITY control and FREE RUN switch settings
determine whether the time base will be inoperative, trigger-
able, or will free run. Time Base ‘B’ operates in exactly the
same manner when the ‘B° MODE switch is set to NORMAL
TRIGGER. However, when the ‘B’ MODE switch is in any
other position, there is one additional factor controling
Time Base ‘B; the Lockout Multivibrator.

The Lockout Multivibrator is a bistable electronic switch.
In one state, it permits the STABILITY control or associated
switches to have full control of the time base, just as they
do in Time Base ‘A’. In the other state, the Lockout Multi-
vibrator over-rides the function of these controls and renders
the time base inoperative.

At the beginning of a Time Base ‘B’ sequence, the Lock-
out Multivibrator holds the time base in the “Time Base
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Inoperative” state. A pulse from the Unlock-Trigger Am-
plifier will switch the multivibrator to the “Time Base Opera-
tive" state and Time Base 'B’ then either free runs or be-
comes triggerable. When Time Base ‘B’ completes one saw-
tooth, the Lockout Muitivibrator resets to the "Time Base
Inoperative” state. This sequence repeats for each sawtooth
produced by Time Base ‘B

The following information is closely related to the
STABILITY control discussion under “Time Base Generators”
in an earlier portion of this section. For better understand-
ing of Time Base 'B' Lockout, the STABILITY control dis-
cussion should be read first.

Unless otherwise stated in the following descriptions, the
‘B' STABILITY control is set for triggered operation and
the ‘B MODE switch places the Lockout Multivibrator into
one of the following modes of operation.

Single Sweep Mode

Refer to the block diagrams, Fig. 3-2 and Fig. 3-10 during
the following descriptions. Fig. 3-10 represents the signal
at the grid of V235A during one cycle of operation as
follows:

1. Before to, V225B conducts during the “Lockout” period and
holds the grid of V235A at voltage level E,. At this voltage
level, the Sweep-Gating Multivibrator cannot be triggered,
nor will it free run.

SINGLE SWEEP and TRIGGERABLE
AFTER DELAY INTERVAL Modes

Sweep-Gating Multivibrator
“reset” level

. “Lockout”’ level

Sweep-Gating Multivibrator
“eritical” level

Fig. 3-10. Signal at the grid of V234A.
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2. When the Single Sweep RESET button is pushed (.}, V225B
cuts off. The grid voltage of V235A drops sharply to the
level where V225A conducts.

3. The STABILITY control determines the voltage (E;) that
V225A applies to the grid of V235A. The time base is now
in the normal quiescent state and only requires a pulse from
the Time Base Trigger circuit to start the sawtooth. This
could occur immediately or at some indefinite later time.

4. When a trigger pulse is received (h), the sawtooth cycle
will begin.

5. As the sawtooth reaches about one-half its final ampli-
tude, the Hold-Off Cathode Follower, V245B, begins to con-
duct (t;) and V225A cuts off (t3).

6. As V225A cuts off, V225B again comes into conduction
{t;) and raises the grid voltage of V235A to the 'Lockout”
level (E)). This voltage level is well below the “reset” level
of the Sweep-Gating Multivibrator and therefore has no
effect on the output sawtooth now in progress.

7. When the output sawtooth reaches about three-fourths its
final amplitude, V245B begins to conduct again (t;) and
V225B cuts off. The sawtooth feedback raises the grid volt-
age of V235A to the reset level (Es} and stops the sawtooth
(ts} in the normal manner.

8. As V245B continues to conduct, it reproduces part of the
sawtooth retrace at the grid of V235A. But as the voltage
approaches the “Lockout” level {E\) V225B again conducts
and V245B cuts off.

Circuit Description — Type 565

9. The voltage at the grid of V235A is now stable at the
“Lockout”" level (E|). The cycle is complete and cannot re-
peat until the Single Sweep RESET button is pushed again.

Triggerable After Delay Interval Mode

This mode differs from the Single Sweep mode in that
the “unlocking” pulse comes from the Delay Pickoff Circuit
instead of the RESET push button. Also, the Time Base
‘B’ LEVEL control FREE RUN function is disconnected.

Manual Trigger Mode

The differences between this mode and the Single Sweep
mode are as follows:

1. The "unlocking” pulse comes from the MANUAL TRIGGER
push button instead of the RESET push button.

2. When the voltage drops at t, (see Fig. 3-11}, it drops to
a more negative level (Eq) than in the Single Sweep mode.
This level is below the "trip” level of the Sweep-Gating
Multivibrator.  Hence, the sawtooth cycle begins im-
mediately without waiting for a pulse from the Time Base
Trigger circuit. This occurs because the 'B' MODE switch
by-passes the STABILITY control and causes V225A to
conduct at the lower level.

Starts After Delay Interval Mode

The only difference between this mode and the Manual
Trigger mode is that the "“unlocking” pulse comes from the
Delay Pickoff Circuit instead of the MANUAL TRIGGER push
button.

MANUAL TRIGGER and STARTS AFTER DELAY INTERVAL Modes

S " G U S S R O

Sweep Gating Multivibrator
“reset” level

— —*“Lockout” level

_________ Sweep-Gating Multivibrator
“critical” level

Fig. 3-11. Signal at the grid of V235A,
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Refer to the Time Base ‘B’ schematic in the back of this
manual during the following description. For the remainder
of this description, the ‘B' MODE switch can be assumed to
be set at any position except NORMAL TRIGGER.

Since there are two negative feedback paths between
V225A and V225B [pin 6 to pin ¢ and pin 8 to pin 7}, the
two tubes cannot conduct at the same time. When the time
base is “'locked out”, V225B conducts and holds the cathodes
of V225A and V245B considerably more positive than their
grids. Hence, these two tubes are cut off.

The Unlock-Trigger Amplifier, V214, is self- biosed near
cutoff. The positive-going "unlocking” pulse applied to the
control drives V214 into heavy conduction and produces
a high amplitude negative-going pulse at the plate. This
pulse is applied to the grid of V225B through C223-R223,
driving its cathode considerably more negative than the grid
of V225A, causing V225A to suddenly conduct. The voltage
at the plate of V225A is already low in the presence of the
negative-going pulse from the Unlock—Trigger Amplifier.
Therefore, V225A conducts as a friode with its screen grid
acting as the triode plate. As the pulse at the plate subsides
and the plate voltage tends to rise, a greater portion of the
cathode current in V225A flows to the pentode plate. Thus,
the voltages at the pentode plate of V225A and at the grid
of V225B do not rise after the pulse has subsided. V225A
remains in conduction and V225B is cut off.

With V225B now conducting, the common cathode voltage
is determined by the switches and STABILITY control in the
tube's control grid circuit, This is exactly the same condition
that exists when the time base is operated in the NORMAL
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TRIGGER mode. The time base will either free run or await
a trigger pulse, depending upon the switch settings in the
grid circuit of V225A.

From this point, the cycle continues to the end of the
sawtooth rise as previously described.

At the end of the sawtooth rise, V245B has raised the
common cathode voltage so that both V225A and B are
cut off. When both tubes are cut off, V225B has the more
positive control grid voltage. Hence, as the common cathode
voltage goes more negative during the retrace portion of
the sawtooth, V225B will come into conduction while V225A
is still deep in cutoff, With the cycle completed and V225B
conducting, the time base is again “locked out”.

The LOCKOUT LEVEL control is adjusted during calibration
to set the conduction level of V225B. Whenever V225B con-
ducts, the common cathode voltage should be about half
way between the reset and trip voltages of the Sweep-
Gating Multivibrator.

The READY lamp lights only when V225B is cut off. The
lamp therefore shows the operator whether or not the Sweep
Gating Multivibrator is ready to operate.

HORIZONTAL AMPLIFIER

The Upper and Lower Beam Horizontal Amplifiers are
nearly identical. The following descriptions apply to both
amplifiers, but the Upper Beam Horizontal Amplifier circuit
reference numbers are used.

HORIZ.SIG. . 1O RIGHT-HAND
OUTPUT \F DEFL. PLATE
[EXT.HORIZ.IN] C.F A
EXT. V403B
@E > a HORIZ
Nav . UPPER HORIZ.SIG.QUT
L 7% — A oeo—» IN CF _/L‘I o vaa
A Y /
B .| VA403A 9 \
|
! = L
I B -
1 ,' Q424
—— | I (10X MAG. |- ——+
! | OUTPUT
l AMPLIFIER .
L I
: X 10 GAIN X1 GAIN
|UPPER HORIZ.DISPLAY]
POSITION
Q434
v4i4B
J

TO LEF T-HAND
= DEFL.PLATE

Fig. 3-12. Upper Beam Horizontal Amplifier.
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The Horizontal Amplifier input signals can come from Time
Base ‘A', Time Base ‘B’, or from an external source. The ap-
propriate signal is selected by setting the Horizontal Display
switch,

Each Horizontal Amplifier has two outputs; a push-pull
output connected to one pair of CRT horizontal deflection
plates and a single-ended output at the rear panel for exter-
nal use. The operator can increase the gain of the push-pull
portion of the amplifier ten times by turning on the ten fimes

magnifier (10X MAG.).

The block diagram, Fig. 3-12, shows the basic sub-circuits
in the Horizontal Amplifier. V403A isolates the amplifier
from the signal source and provides a low driving impedance
for Q424. VAO3B isolates the amplifier from any reasonable
load impedance connected to the rear panel horizontal
signal output connector.

Q424, VA14A, Q434, and V414B form a paraphase am-
plifier. The signal applied to Q424 varies the current
through both Q424 and Q434. The current variations pass
through V414A and B and produce a high amplitude voltage
swing at the amplifier output. When the 10X MAG. switch
is closed (pulled out) the resistance between the emitters of
the transistors is decreased and the gain is increased ten
times. The POSITION control determines the dc average
voltage difference between the right and left hand de-
flection plates.

Refer to the Upper Beam Horizontal Amplifier schematic
in the back of the manual during the following description.

When the UPPER HORIZ. DISPLAY switch is in the EX-
TERNAL position, from zero to 100% of an external signal
will be applied to the grid of V403A, depending upon the
EXT. HORIZ. GAIN control setting. When UPPER HORIZ.
DISPLAY is set to ‘A’ TIME BASE, an attenuated sawtooth
signal from Time Base ‘A’ is applied to the grid of V403A.
The fixed attenuator consists of R971 and R975 as shown on
the Horizontal Display Switching schematic. When UPPER
HORIZ. DISPLAY is set to ‘B' TIME BASE, the signal is an
attenuated sawtooth from Time Base ‘B'. The Time Base
'B' sawtooth passes through variable attenuator R981, R978,
and R979. The UPPER BEAM SWEEP BAL. control, R979, is
adjusted during calibration so the Time Base ‘B’ sawtooth
will produce the same sweep rate on the crt as the equiv-
alent Time Base ‘A’ sawtooth.

The Horizontal Input Cathode Follower, V403A, drives
the base of Q424 and the grid of V403B. Since V403B is
ahead of the Output Amplifier, the UPPER HORIZ. SIG.
OUT is not affected by the 10X MAG. switch or the POSI-
TION control.

The grid voltages on V414A and B are fixed at about +4-8
volts by the divider, R407-R408. Both tubes operate as
grounded-grid amplifiers and their cathodes present a low
impedance to the transistor collectors.

The transistors operate as a low impedance paraphase
amplifier with degenerative emitter coupling. The resistance
between the emitters and their current source, the —100 volt
supply, is quite high. Because of this high resistance, the
total current through the two transistors (and the tubes} is
nearly constant and an input signal only reapportions the
current. For example, an increase in current through Q424 is
offset by a nearly equal decrease in current through Q434.
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Fig. 3-13 shows how the input signal increases current
through one transistor while equally decreasing current
through the other. The input signal is distributed across
the series resistances beginning at the internal emitter re-
sistance of Q424 and ending with the internal emitter re-
sistance of Q434. Since the external circuit is balanced for
the two transistors, their internal emitter resistances are
equal. Hence, the signal voltages developed across the base-
emitter junctions will be equal.

Fig. 3-13 shows that the base of Q424 goes positive with
respect to its emitter while the emitter of Q434 goes posi-
tive with respect to its base. Thus, the two transistors see
equal, but opposite phase, input signals. The current in-
creases through Q424 and decreases through Q434. These
current variations pass through the tubes and develop the
output signal across the plate load resistors.

INPUT SIGNAL VOLTAGE
= (1) + (@) +(3)

BASE

Q424 EMITTER
RESISTANCE

EMITTER
m
R422
R424
e !
R4 34
(2) -100V
R422
EMITTER

(3) Q434 EMITTER

RESISTANCE
SIG.GND. e
—

Fig.3-13. Horizontal Output Amplifier paraphase action.

The value of the resistance between the emitters determines
the percentage of signal developed across the base-emitter
junctions. This degeneration provides control of the amplifier
gain.

X1 GAIN, R434, is set during calibration so the beam
moves across the crt at the proper rate when the 10X MAG.
is turned off. When the 10X MAG. is turned on, the series
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combination of R421 and R431 is in parallel with R424 and
the X1 GAIN control. The emitter coupling resistance is
decreased and the amplifier gain is increased. X10 GAIN is
set during calibration so the amplifier gain is exactly ten
times greater with the 10X MAG. turned on than with it off.

The current source resistors, R422 and R432, are shown
disconnected in Fig. 3-13 to illustrate that the signal changes
the total current through them very little. However, due to
the signal across the emitter coupling resistance, the current
through R432 decreases slightly while it increases slightly
through R422.

When the transistor base voltages are equal, the transistor
currents should also be equal so the beam will be at the
horizontal center of the crt. When the 10X MAG. is turned
on, the emitter coupling resistance is small and the current
will essentially balance. But, when the 10X MAG. is turned

off, the greater resistance can cause a current imbalance, if |

the two halves of the amplifier are not exactly equal. Hence,
the SWP. MAG. REGIS., R433, is adjusted during calibration
to balance the current with the 10X MAG, turned off. Then,
when the beam is at the center of the crt with the 10X MAG.
on, it will remain at the center when the 10X MAG. is
turned off.

LOW VOLTAGE POWER SUPPLIES

General

The Low Voltage Power Supplies consist of four interde-
pendent, regulated voltage sources. Each supply is capable
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of maintaining an accurate dc output voltage having a low
percentage of ripple, even though the input line voltage
and the output load may vary considerably.

— 100 Volt Supply

When the design-center voltage is applied to the primary
of Té01, the voltage across secondary terminals 6 and 11 is
about 145 volts rms. This voltage is applied to a conven-
tional full-wave bridge rectifier, D612, producing about 200
volts dc across filter capacitor C611. This voltage is then
divided between the load and the series regulator tubes.
The block diagram Fig. 3-14 shows the basic elements of the
circuit which accomplish this division,

The regulator tubes function as a variable resistor in
series with the load. In order to maintain a stable voltage
across the load, their plate resistance must be changed as
required to offset the effect of a change in line voltage or
load current. To accomplish this, the output voltage is
constantly compared to a fixed reference voltage by the
comparator V636. Any error thus detected is amplified and
applied to the series regulators. Their plate resistance is
thereby changed and the proper oufput voltage is restored.

Refer to the Power Supply schematic in the back of this
manual. The voltage reference tube V639 applies a stable
—85 volts to the ‘A’ grid of a long-tailed difference amplifier
V636. This establishes an essentially constant voltage at the
common cathodes of both V636A and V636B. A sample of
the supply output voltage is obtained from the —100 VOLTS
control, R624. (This sample will always be about —85 volts,

-l o}
RECTIFIERS
D&e2
L SERIES | REGULATORS
Y AMPLIFIER <ERROR SIGNAL
Vé/4
A
. [_\:’F?é ;E‘SEE COMPARATOR
— P
V639 V636
.

Fig. 3-14. —100-Volt Supply.
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since it is the voltage actually being regulated to match the
reference voltage. Since the —100 YOLTS control is set so
the sample is 85% of the total voltage across R623, R624 and
R625, the total voltage will also be regulated.) If a positive-
going change occurs in the output voltage, the grid voltage
on V636B changes in the positive direction. The current
through V636B increases and its plate voltage drops. This
negative-going voltage change is applied to the control
grid of amplifier V614. The current through V614 decreases
and its plate voltage rises, carrying the grids of V617 and
V627 positive. The regulator tubes' plate resistance de-
creases, therefore increasing the current through the load.
This results in an increased voltage drop across the load, thus
offsetting the error,

Negative-going changes are corrected in the same way
except for error signal polarities. Due to the high gain of the
amplifier circuits and their ability to respond quickly, the
supply in effect corrects for changing line voltage and load
conditions before a significant change can occur in the out-
put voltage.

The dc voltage across C611 bears a substantial amount
of ripple. A sample of this ripple is applied to the screen
grid of V614. The screen grid acts as a second signal grid
and aids in eliminating much of the ripple from the supply
output, Cé36 and C629 also aid in eliminating ripple since
they offer less attenuation to ac error signals than do the
resistive voltage dividers. C626 lowers the supply output im-
pedance.

R626 and R627 are particularly important elements in
the —100 volt supply. It would be impractical to pass all
of the current required by the load through the series regula-
tor tubes. Since line voltage and load current variation
limits are known, the series regulator tubes need only carry
enough current to allow for these variations. Hence, R626
carries a substantial amount of the current required by the
circuits within the Type 565. R627 serves the same purpose
for each of the vertical plug-in units. Depending on the
amount of current required by each type of plug-in unit, the
connections within the plug-in will be one of the following:

1. No connection to pin 22 of the plug-in unit inter-
connecting plug {low current demand).

2. A resistor connected between pins 22 and 9 (moderate
current demand).

3. A wire connected between pins 22 and 9 [maximum
current demand).

+ 125 Volt Supply

The operation of the +125 volt supply is similar, in most
respects, to that of the —100 volt supply.

The —100 volt supply serves as the voltage reference for
the 125 volt supply. R673 and Ré674 are the principle cir-
cuit elements that determine the accuracy of the output volt-
age.

Full-wave rectification of the ac supply voltage is provided
by rectifiers D662A and D662B. These two diodes are
shared with the +300 volts supply to form half of a full-
wave bridge.
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4300 Volt Supply

The only significant difference between the +125 and
+300 volt supplies is the +420 volt unregulated output
associated with the 4300 volt supply. This voltage is used
in the oscillator portion of the Crt Circuit.

—12.2 Volt Supply

R643 and Ré44 provide the reference voltage at the base
of Qé44. Any voltage error at the emitter of Q644 is ampli-
fied, but not inverted, and applied to the base of Qé54.
Q654 amplifies and inverts the error signal, providing the
necessary drive for the series regulator Q657. Cé47 and
R647 provide phase correction for Q654, thereby stabilizing
the regulator.

The —12.2 volt supply does not employ shunt resistors
as do the other three supplies. Instead, all load current
passes through the series regulator. Fuse F640 protects
Q657 from overload. C657 reduces the supply output im-
pedance.

CRT CIRCUIT
CAUTION

Always make or break voltmeter connections at
any of the high-voltage points in the Crt Circuit
(except for the HIGH VOLTAGE TEST POINT)
while the instrument is turned off. If a connection
is made or broken while the power is on, a small
arc may occur which will produce voltage and cur-
rent transients within the circuit. Such transients
can destroy one or more of the semiconductor de-
vices in the Crt Circuit.

High Voltage Power Supply

The cathode-ray tube (crt) in the Type 565 Oscilloscope
requires an accelerating potential of about 4100 volts. Ap-
proximately 200 volts of this is supplied by the low-voltage
power supply. The remaining 3900 volts comes from the
high-voltage power supply.

The high-voltage power supply consists of an oscillator,
a step-up transformer, rectifiers, and circuits which regulate
the high voltage (see Fig. 3-15). Transformer T801 steps up
the oscillator signal to the required amplitude, and V822
rectifies the signal, producing high voltage dec. This voltage
is applied to the crt from several points in a high resistance
voltage divider which includes the INTENSITY and FOCUS
controls.

Refer to the Crt Circuit schematic in the back of this
manual. The oscillator is a modified Hartley which operates
at a frequency determined by the primary winding induct-
ance and inter-turn capacitance of transformer T801. Oscil-
lator frequency is not critical and is usually between 30 kc
and 50 kc. The voltage on the screen grid of V8GO0 deter-
mines the amplitude of the oscillator signal, which in turn
determines the value of dc high voltage produced. This
property of the circuit is used to establish and maintain the
correct high voltage; —3900 volts.
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Fig. 3-15. High Voltage Power Supply.

The high voltage is applied to a high resistance voltage
divider which includes the INTENSITY, FOCUS, and HIGH
VOLTAGE controls. With any particular setting of the
HIGH VOLTAGE control, a certain percentage of the total
voltage across the voltage divider is applied to the grid
of V814B. This grid voltage will always be about —103.5
volts, since it is the voltage actually being regulated. Since
the grid voltage is regulated and is a known fraction of the
high voltage, the high voltage will also be regulated.

When the voltage at the grid of V814B is —103.5 volts,
the voltage at the plate of V814B and the grid of V814A
will be about —2 volts. The voltage at the plate of V814A
and at the screen of V800 will be about +90 volts. If the
high voltage should change, the voltage at the grid of
V814B will also change. This change will be amplified by
V814B and V814A, thus changing the voltage on the screen
of V800. If, for example, the screen voltage is made more
positive, the oscillator signal amplitude will increase and
a greater dc high voltage will be produced.

Due to CB62, the high gain of the error amplifier, and
the ability of the circuit to respond quickly, there is rarely
any significant variation in the high voltage. This is be-
cause the correction for any change begins at nearly the
same instant as the change. Thus, a change is stopped
and corrected before it can become more significant.

Intensifying Circuit

The Intensifying Circuit operates only when the TRIGGER-
ABLE AFTER DELAY INTERVAL and STARTS AFTER DELAY

®

INTERVAL modes of Time Base ‘B’ are used. lts only func-
tion is to dc couple a positive-going pulse to the upper
beam CRT control grid. The normal voltage on this grid
is about —3975 volts. The positive-going pulse at the con-
trol grid will cause a brightened segment within the upper
beam trace. (For more information about the purpose of
the brightened trace segment, see "Using the 'B' MODE
Switch” in Section 2 of this manual.)

The basic elements of the Intensifying Circuit are shown
in Fig. 3-16. Pulse Shaper V834 converts the applied un-
blanking puise into alternate positive and negative voltage
pulses. These pulses actuate the bistable tunnel-diode
switch D845 to produce a negative-going turn-on pulse for
Current Switch Q843.

When the Current Switch Q843 is open, the floating 11-
volt supply does not produce a voltage drop across R849.
The voltage on the upper beam crt control grid during
this time depends entirely upon the setting of the INTENSITY
control. However, when the Current Switch is closed, cur-
rent through R849 produces a voltage drop that drives the
ert grid more positive. This causes a portion of the upper
beam trace to be brightened.

For the following portion of the circuit description, refer
to the Crt Circuit schematic in the back of this manual.

The LOWER HORIZ. DISPLAY switch provides a choice
between three signal sources for unblanking the crt: ‘A’
Unblanking, 'B' Unblanking, or +125 volts dec. Each of
these signals can cause the Intensifying Circuit to operate.
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Fig. 3-16. Intensifying Circuit.

However, only the ‘B’ Unblanking signal will cause the
Intensifying Circuit to produce an intensified crt display.
Hence, the following description assumes the use of the
‘B’ Unblanking signal.

If Time Base ‘B’ is not generating a sweep, the CRT un-
blanking voltage from the LOWER HORIZ. DISPLAY switch
is about +25 volts and V834 is cutoff. When Time Base
‘B’ is then triggered, the unblanking voltage switches sharply
to about +125 volts and V834 conducts heavily. (It is
important to note that the circuit operates only with the 'B’
MODE switch in the STARTS AFTER DELAY INTERVAL or
TRIGGERABLE AFTER DELAY INTERVAL position to provide
cathode current for V834.) The sudden surge of current
through T841 produces a sharp pulse in the secondary
circuit.

The dynamic characteristics of tunnel diode D845 are
shown in Fig. 3-17. Prior to the arrival of the pulse, the
tunnel diode maintains stable forward conduction at point
A on the curve. The voltage across the diode is then about
40 millivolts. This voltage is applied to the base-emitter
junction of @843, but is not sufficient to cause the transistor
to conduct. Since there is no current through Q843, there
is no voliage drop across R849 and the voltage on the
upper beam crt control grid depends only on the setting
of the INTENSITY control {usually about —3975 volts at
normal trace brightness).

When the pulse is produced in the secondary circuit of
T841, the diode is driven through point B on the curve. The
diode is unstable at point B and therefore switches rapidly
to point C. As the input pulse subsides, the diode is unable
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to continue operation at point C because R846 cannot satisfy
the diode's simultaneous demands for heavy current and
high state voltage. Current then diminishes and the diode
assumes stable operation at point D.

10ma [—-f—-—-—B = mm-— - —- - C

1.3 ma P~ — - ——

i i
065 v 35v

v volts

Fig. 3-17. D845 switching characteristics.



With the voltage across the diode now about 400 milli-
volts, Q843 is turned on. The current path is from the
positive end of C828, through Q843, R849, to the CONTRAST
control (R848), and to the negative end of C828. The volt-
age drop thus produced across R849 drives the upper beam
crt control grid several volts in the positive direction. This
causes an increase in crt beam current and the trace be-
comes brighter.

When the unblanking pulse ends, V834 is suddenly cut-
off, producing a pulse in the secondary circuit with polarity
opposite that of the previous pulse. The tunnel diode is
driven from operating point D (Fig. 3-17) through point E.
The diode is unstable at point E, and therefore switches
rapidly to point F. At this point, R846 cannot satisfy the
diode's demand for both low current and low state voltage.
Therefore, the current increases and the tunnel diode resumes
stable operation at point A. The transistor reverts to cut-
off, the upper beam crt control grid voltage drops to its
previous, more negative value, and the trace dims.

The CONTRAST control provides a means of controlling
the amplitude of the intensifying pulse and therefore the
amount of brightness increases during the brightened seg-
ment of the upper beam trace. This is accomplished in the
following manner:

As is true with most switches, transistor Q843 has a very
high series resistance when turned off and a very low series
resistance when turned on. Therefore, nearly all of the
11-volt supply voltage is dropped across R849 when Q843
is turned off. Hence, by controlling the total voltage
across the transistor and resistor, it is possible to control
the output pulse amplitude.

The CONTRAST control R848 and R847 form a voltage
divider across the 11-volt supply. By turning the CONTRAST
control, the operator can vary the voltage across Q843
and R849 between about 2 and 11 volts,

Unblanking

A ftrace or spot can be obtained on the crt at all times
when an external signal is used for horizontal deflection.
However, such is not the case when horizontal deflection
is provided by one of the time base generators. When the
oscilloscope is used in the latter manner, a blanking signal
from the time base generator is applied to the crt. This
signal turns off the beam during sweep retrace and holds
it off until the next sweep begins.

Each of the two crt electron guns has a deflection plate
blanking system. A pair of deflection plates, similar to
those used for vertical and horizontal deflection, is placed
between the control and focus grids in each gun. One
plate in each pair is permanently connected to the +125
volt supply. The second plate can be connected to the
+125 volt supply or to one of the time base generators,
depending on the setting of the horizontal display switches.
The beam is constantly unblanked when the +125 volt
(EXT.) switch position is used.

If one of the time base generators provides horizontal
deflection for a particular beam, that beam will be alter-
nately blanked and unblanked in the following manner:

Between sweeps, the voltage applied to the crt blanking
plate by the time base generator will be about +25 to +30
volts With the other plate at 4125 volts, the beam is

®
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drawn into and absorbed by the more positive plate. Little
or no beam current gets past this point. When the time
base generator begins a sweep, it quickly increases the
voltage on the blanking plate to about +125 volts. Since
the blanking plate potentials are then essentially equal, the
beam current is released and passes on toward the face of
the crt to produce light.

Multi-trace Chopped Blanking

The Type 565 Oscilloscope can be used with multi-trace
plug-in units such as the Type 3A74, When this type of
plug-in unit is operated in the “chopped” mode, the dis-
play may consist of up to four traces per beam. The plug-
in forms the display by switching on each information-
channel, one at a time, in a rapidly repeating sequence.

The vertical signal information available at the output
of the plug-in during the very short time required to switch
channels, is of no value in the display. Hence, this informa-
tion is blanked out.

A pulse from the plug-in unit is available at pin 24 of
the plug-in interconnecting jack when switching from one
channel fo the next. This pulse is coupled through a dc
blocking capacitor to the appropriate crt cathode. The
pulse momentarily drives the cathode positive and cuts off
the beam current until the plug-in has finished switching
to the next channel.

Diodes D892 and D882 are dc restorers. They insure
equal trace brightness for the chopped and conventional
mode. They permit the crt cathodes to be driven positive
by the incoming signal, but prevent the cathodes from being
driven more negative than the voltage at the HIGH VOLT-
AGE TEST POINT; —3900 volts.

Intergun Shield and Isolation Shield

Proper adjustment of the INTERGUN SHIELD and ISOLA-
TION SHIELD controls insures that (1) a straight line dis-
play will appear as a straight line, regardless of its position
on the screen, and that (2} a display which is well focused
at the center of the screen will also exhibit good focus at
the edge of the screen. These controls also affect the de-
flection sensitivity and scan limits of the crt.

Trace Alignment

The trace alignment coil surrounds the crt at a point
about 6 inches behind the face plate. The plane of the
coil is parallel to the plane of the face plate. The TRACE
ALIGNMENT control determines the amount and direction
of the dc current through the coil. By adjusting this control,
the entire display can be rotated a few degrees clockwise
or counterclockwise about the axis of the crt.

Display alignment is affected by the earth’s magnetic
field and may change when the instrument is moved. In
such cases, the operator can quickly realign the display
with the graticule markings by adjusting the TRACE ALIGN-
MENT control.

AMPLITUDE CALIBRATOR

The Amplitude Calibrator generates square waves of an
accurate peak-to-peak voltage available in six steps at the
CAL. OUT connector. The square wave output is positive-
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going from ground. The frequency is about one ke, rise and
fall times are several microseconds, and the duty factor is
about 0.5. Because of its intended use, only the peak-to-
peak voltage accuracy of the Amplitude Calibrator is given
a specific tolerance.

Refer to the block diagram, Fig. 3-18. The Amplitude
Calibrator consists of an astable multivibrator, an output
cathode follower, and a precision output divider. The multi-
vibrator switches the cathode follower alternately between
cutoff and conduction. The cathode follower output voltage
is an accurate 4100 volts during conduction and zero volts
during cutoff. The output divider provides five lower ampli-
tudes from the basic 100 volt square wave. The CAL. OUT
voltage is selected by setting the PEAK-TO-PEAK VOLTS
switch to the desired value.

Refer to the Amplitude Calibrator schematic diagram in
the back of the manual.

V915A and V905 form a conventional astable plate
coupled multivibrator. In the multivibrator action, V905
operates as a triode with the screen grid acting as the
plate, When V905 conducts, a portion of the cathode cur-
rent goes to the pentode plate and drops the plate voltage
to about —20 volts. This voltage is applied to the grid of
V915B. V915B is cutoff and its cathode voltage is zero.

When V905 is cut off, the voltage at its plate is deter-
mined by the voltage divider; R909, R910, and R911. The
CAL. AMPL. control, R?10, is set during calibration so the
voltage at the cathode of V915B will be exactly 4100
volts when V905 is cut off.

A 0.25 ohm resistor located between the CAL. OUT coax
connector and ground is approximately equal to the re-
sistance of the braid of a 42 inch long RG-58A/U coax
cable. Its purpose is to cancel any coax braid ground cur-
rent effects on calibrator voltage accuracy that may exist
when the Type 565 AMPLITUDE CALIBRATOR is used as a
signal source between the oscilloscope and some other
instrument chassis. The ground currents in this case are
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usually developed in the ac power line third-wire ground-
ing system when the Type 565 and the other instrument
chasses are supplied from different convenience outlets.

CAL. .
AMPL .

CAL.OUT
™ - CF.
. VOISR
CALIBRATOR
MULTI [ PEAK-TO-PEAK-VOLTS]

I 1= |

|

VOIBA,VO05

|!}—'V\/\'-1

Fig. 3-18. Amplitude Calibrator.
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IMPORTANT:
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+300V

RIS
4.7Z UNBLANKING PULSE (pEC) +
TO UPPER HORIZ.DISP,
thay SW49,{F (DISP. SW. DIAG) p—
33K
(ha)
—
RIGS
R189
27K UNBLANKING PULSE 33K
TO LOWER HORIZ. DISP. (he)
(h3) Sw 99, IF(CISP. SW. DIAG)
SWEEP - GATING
MULTIVIBRATOR +GATE OUT CF RUNUP CF
+300v
A lescv RI90 :olgf +300V
150K V/O3A V1938 ON TIME- (he) (DEC)
(d3) 16 ELOT 8 \BASE ‘B’ GEN.DIAG, cres AT
S 100 T
(ne) % EANS
(‘do\ J193
R A
180K +32 A
@) ov + GATE OUT i } :
-100v 2'34 ’ 20V, ? y
B K 1
v/358 =2h a7 /D ;
%6078 |] H .. (he) e
v/l - 2mSEC / DIV
7o V/52A
[726AL5]
stEc/Dw +40
R136 L - 125V [‘ ! s I3 SAWTOOTH TO ROTI
39K (bEC) t——— tR972 (HORIZ,
(ha) »—1 DISP. SW. DIAG.)
oM R147 cla_ SRI48 ’ ~. '
3K £ex] Y
(hs) ™ +82
DISCONNECT cleo0 >~ l +29
> DIODES W) P MILLER
-3 b ~o TUuBE
‘ TIMING i
+128v ~._ CAPACITOR | +125V
S 1 (DEC)
-44a S '
-33 Riq) clay R149 [Ci52] ~ SAWTOOTH TO R3ll
clo ) RI32 43.4K n & 47K DG o~ ! I~ q > (DELAY PICKOFF DIAG.)
3) T
TRIG. PULSE FROM z7 100 $hizd e {ha) | 1| I
PLATE,PIN 6, V4 I ! |
(TIME BASE'A’ TRIG. DIAG_) (ha) (h3) (ha) ! |
RI43  \/g5A | b I
5 ASK nesL8 iz ! TIMING O~ ! i
- ~
T = [ Yizq  MULT) TRACE RESISTOR v i
HA—+ 1 AH OV SYNC PULSE 1 |
i (pEC) TO SW49 ¢ SW99,2R R160 1 | i
Sv/Div ik (HORIZ.DISP. SW. DIAG.) | (sw) 1 : |
3 Y |
[ -s0 I : {
-100v 2mSEC/ DIV
2mSEC/DIV |
R144 HOLD~-OFF CIRCUIT : [} ) _J
[B:zK] swmo 5F 3R IF$R
(ha) (PO oo OO I __1
Vv :' = *: TIME/DIV
-10 e s
aisi (DEC) [ - 2F  arer —|
FOR DECOUPLING 27K brat ] i
NETWORKS SEE e ha) i i
HEATER WIRING DIAG. i S0 | o |
} |
10V/DIV ﬂ"(‘ A |
e -&0 |
I cieo .’ HOLD-OFF
2mSEC/ DY I s | CAPACITOR
o
+125' -
(oEc) | - | RI77
- cheu 15K
- v/958 ] )//525 SWEEP LENGTH (he)
neaLs (L, | | T~ s ~esALS ri7a
RI26 T | g ""—rz 5K
18K (he)
(ha) 8 ‘ R8I I
E (sw) RI79
L 6.8K
h
GANGED SWiT ,REI?,Z %'g? | -100v ‘ (he)
WITH RI7 ———=—= FRRE (ha) = h2) (P YT S -100V
CLOSED IN FREE o | WAVEFORMS & VOLTAGE READINGS (DEC)
Rug DOSlTIOhE‘OF WERE OBRTAINEO UNDER FOLLOWING
TRIGGER LEVEL .
CONTROL ¥ RI29 SONDITIONS:
[—~ 20K STABILITY
eroe \ WAVEFORMS + .« ... ew
STABlLlTY UPPER VOLTAGE READ|NGS L A
| A | -lo0v LOWER VOLTAGE READINGS + - -CCW
B’ (SEE IMPORTANT NOTE ON
2R SW49 TIME BASE A’ TRIGGER DIAGRAM)
-100V t————— {UPPER HORIZ. DISPLAY
(SEE HORIZ.DISP. SW. DIAG) SEE PARTS LIST FOR EARLIER CIRCUIT NUMBERS
VALUES AND S/N CHANGES OF 100 THRVU 19Q 26w
PARTS MARKED WITH BLUE c
OUTLINE MD

TYPE 565 OSCILLOSCOPE

-+

TIME BASE A’ GENERATOR



EXT. HORI1Z. GAIN|

(LOWER)

EXT. casz
= = )(04)
= R4S A
100K Ras52
(c4) 100K
== (c4)

SAWTOOTH
FROM R9S82
(HORI1Z. DISP. SW. DIAG.)

SAWTOOTH —»
FROM RS72
(HORI1Z. DISP. SW. DIAG.)

NOTE

HORIZ. SIG. QUTPUT

FOR DECOUPLING NETWORK SEE
HEATER WIRING DIAGRAM.

WAVEFORMS & VOLTAGE READINGS
WERE OBTAINED UNDER FOLLOWING CONDITIONS:
WAVEFORMS
B STABILITY * « « v o = s s = o s o o o « CW
LOWER HORIZONTAL DISPLAY + - ‘B TIME BASE
HORIZONTAL POSITION + « ¢« - « « CENTERED
VOLTAGES
LOWER HORIZONTAL DISPLAY = « + « ¢ « <EXT
POSITION
UPPER READINGS « = + « + + + » + + ¢ « «+CW
LOWER READINGS - + + = « = = =+ ¢« + - CCW

(SEE IMPORTANT NOTE ON TIME BASE 'A’ TRIGGER DIAG.)

TYPE 565 OSCILLOSCOPE

OUTPUT
+i2sv AMPLIFIER -+
+300V
(pEC)
R460
HOR!Z. INPUT ([‘cz)o - :
L4 64
cF 35mh_ o B P +240
c460 @) /DWW i %
I (.o; - i
A
= R4 64
P (25)'( 2mSEC/ DIV
(=53
Y2 I2AT7 +£§g
J460 TO LEFT
LOWER HORIZ. HAND DEFLECTION
izs ) SIG. OUT PLATE
v +2
= +2 = (REAR PANEL)
R457
(Is))( _ !
C) 2]
—100v Ts 2 (L vacan
\——.’/géDdé
RA4SB —
(.2K =
@a)
= D458 o+
- (c4) +Zl
+1
+1 [\ Q474
\J RT5204
R466
2.7M S
[
//m
] —O ov
as! I ] 1 SW 493
OeOo——4
2v/oiv A 2v/DIv - ° ' Aiox maa.]
R =+ oy ) MOUNTED ON
T i P REAR OF R4953
Vs (POSITION) PULL
2mSEC/ DIV 2mSEC/ DIV ., Yo CLOSE
8
N : caes
\, | !
\\ 1 (G
N +125v H
N 1
N 1
% 1
N R4S |
AN EEn o @ !
I
N T|M§A§>Ass |
Ne TIME BASE R492 : Z
N | X10 GAIN swp, (€@
S @e i oV MAG..
5 ) : S REGIS
N ov
B // : +3 f|/v' Q484
N & < J_ | RTS5204
N / "N tlcaoa| |
\ 4 < “Trowr |
N A 3 — (ce) |
N ¢ ! : 21
! H “\ GANGED | @
I ! N
I = NE |
. ! N '
! i ; V4648
| : 1 Y20DU8
| |
| l |
| |
1 : |
: 1 |
3R IR F
(HORIZ. DISR SW. DIAG.) | | | TO RIGHT
el e wl e e e o HAND DEFLECTION
[EOWER HORI1Z. DISLAY |- —_— S5 PLATE
EYELD) =
763 25K
A €@
L4 94
LOWER BEAM HORIZONTAL AMPLIFIER 3.9mb H-HHH
450 THRU <99 Q,‘ S +i20
Tl | |
300V 2mMSEC/DIV

(pEC)



Lero (]
HIGH VOLTAGE 1 d
OSCILLATOR ceoz2 =
= =caza
+300V 0025
(N vas59
> —4000V
R803 R&24
22K 100
wis) &= ___ __ __ __m3
t88
(L1%) 26827 + -
8K
caos _g paze L4y (I-I)::(
V8I4A S22 7 R8%e » TO POINT ‘X’ BELOW
YeoDUS (L14) ('-\’" oS +300V
10
-2 Ralo e ol = R860
R8I jf"" 9 ©9 T HIGH
100 ceel |p—— __~ VOLTAGE
(L18) i = (msil‘ 0z
v8/4B8 = EeNelal
Y2 6DU8 INTENSIFYING Ca"ZL G|
CIRCUIT (mla\ R8G2 | NTERGUN
-100V +125V SHIELD
(mn) — 4000V ! lssoleAETIlON
T REOGR +300V : rELD
5 a l +300V
res2
RB8GL4 250K (S (uPPER)
SW 99 (/] [ASTIG
RB39 ¢ on (ower) |9 | | 250K
[COWER HORIZ. DISPLAY | Y/ +300V 5°°V
(HORIZ. DISP. SW. DIAG.) ! @m R8GE < =S
) iE D845 0843
i P s c€Bal /Oma o R&74 o] +12sy R554
! Sos S00K . 500K
+128Y i o - wm 10 @1
{DEC) : RB4AI i) 2544 = Lo
1 a5 — 5 +125V
g J [GalD] (Lll) =M (DEC.)
(cw) EXT. (FP) é
RE5D
ey o5 T
P (LOWER) (FP)
ey .r ‘e UPPER
B
gg%bAg;lsNG\ 2 ———————————O»0—— ‘A’
&) RB4G
oM E285 I oo g UNBLANKING
GEN. DIAG.) 330K =2 (mn) (TIME BASE W
uNaL.A;f'él —G>—o w o bk RB47 SEH: DIAK.)
N o
FROM RIB&9 @ne b = OnaCANK NG
(TIME-BASE A’ : R& 66 FROM RZ28&
GEN. DIAG) rRB48 L I.8M (TP B AGE ‘o
e 2(.51( (k13) GEN. DIAG.)
a8 (&)
e pesz H
(YD) (niy
¥ 1 e 2 SW 49
casz ! HIGH VOLTAGE
I o1 R8G7 TEST POINT. R&&I [UPPER HoRIZ. DISPLAY]
L i CONTEAST (2ki)M 1(33;( (HORIZ. DISP. SW. DIAG.)
6.3V AC
—)oov ERM. 2a,
rRBBZ 25 OF Teot)
FROM D932 & D942 el iyl RIGHT
(HORIZ.DISP. SW. DIAG) 13Y 24 HAND
RBGB R878 JIB
. £ 2.7M 2.7M R8S>  paez RB&S
2R (HORIZ DISP. SW.DIAG) o) (Li2) 13) sl iy
| asz =
O<OMANUAL TRIGGER c880, 22K
VOLTAGE READINGS weRE, oBTAINED (pPer) | 31 Ges! 2a EET
UNDER FOLLOWING CONDITIONS STARTS AFTER DELAY INTERVAL INTENSITY ES Broo) (J13) JitA HAND
N o LA/W—HI—]
B MODE .. . STARTS AFTER DELAY INTERVAL TRIGGERABLE AFTER ' R&9a
LOWER HORIZ DISPLAY. .. .. .... Mo DELAY. INTERVAL = 1K 82)92
: = O NORMAL TRIGGER cas? rRE7E R
SEE IMPORTANT N A ' h
T NOTE ON TIME BASE'A’ TRIG.DIAG) O SINGLE SWEEP GBS s o\?l n REES sEE 2.'2M \
[: " res. RESG § (op &9 T‘im‘ S O:] el
P) ca77
(3D} z2M
SEE PARTS LIST FOR uese i 855 ok ki) HIERS T 7‘62” 58 s i vere
SEMICONDUCTOR TYPES UPPER BEAM = (LOWER)
CRT GRID

TYPE 565 O5CILLOSCOPE

(RP)

(REAR PANEL)

g —4000V

CRT CIRCUIT

CIRCUIT NUMBERS
800 THRU 899

REAR PANEL)




R782 e S S T T U S T
ot I . a7
T 1 2 ES 4+ 5 6 7 8 12 13 14 15 16 17 20 21 22 23 24 | O
[ b v
PIN GUIDE A, P UL (NS (. (. G L. S, AN, S, A, (AR, . . ) A
NC RTICAL SIGNAL L
PICKOFF CF’'S Jie
+125v RIGHT HAND
INTERCONNECTING
SOCKET FOR
LOWER BEAM
781 VERTICAL PLUG-IN
0.7-3
( TERM. 23 i
Téol
TERM. 22
LOWER LOWER Z AXIS IN
BEAM BEAM b
VERTICAL VERTICAL LOWER GUN
TO LOWER TO UPPER CRY
CRT CRT CATHODE
= DEFL, PLATE DEFL. PLATE PIN 7
ewd | exT.
MULTI. TRACE SYNC.
PULSE FROM V245a o .
(TIMEBASE‘B‘GENBPIAG.) 1
}
MULTI. TRACE SYNC. g
PULSE FROMvi4sA —~ O | A
(TIME BASE'A"GEN.DIAG) |
!
LOWER VERT. é)
o @
SW99 =
[LOWER HoORIz. DISPLAY |
(HORIZ. DISP. SW DIAG,)
5
FROM R&627
FROM R&97 FROM R677
J L
TERM. | +125V
o LOWER
Teol 17VAC TRIGGER TRIGGER
FROM SWITCH INTERNAL SWITCH FROM
POWER < TERM. 3 WS TRIGGER SW55 -12.2v > POWER
SUPPLY (TIME-BA3BE |  SIGNAL [ (TIME-BASE SUPPLY
3 v
1G. DIAG) UPPER TRIG. DIAG.
+300Vv TR IAG) RIG G  — ~100V
FROM RE697 FROM R67T7
GROUNDED
AT Q657
i FROM Re27 |
W49
[UPPER HORIZ. DISPLAY
(MORIZ. DISP. SW DIAG.)
1
|
2F
MULTI. TRACE SYNC. "
PULSE FROM V245A
(TIME BASE B GEN.DIKG) ™0 | B
MULTI. TRACE SYNC. (-
PULSE FROM VIasA > O%—0 A’
(TIME BASE A’ GEN.DIAG)
cew Q. EXT.
= UPPER UPPER Z AXIS IN
BEAM BEAM TO
VERTICAL VERTICAL UPPER GUN
TO LOWER TO UPPER CRT
CRT CRT CATHODE
DEFL. PLATE DEFL. PLATE PIN 2
TERM. 27
cT4l
TE0! 6.3vVAC °~'Z.'3
TERM. 28 1N
-
. Jiia
LEFT HAND
INTERCONNECTING SOCKET
FOR UPPER BEAM
VERTICAL PLUG-IN
R781 ______Nc______.__________f*w__f‘_._________._____._____________—_—_ R783
49 | ~ A ~ ~ A 47
'II—'VW—O |._| 2 3 “+ 5 = 7 1= [Ie) 1" 1z 3 =3 =3 16 17 8 19 20 21 22 23 249 I
- T T TR s BT 5 T ] Biecuioe
MR H
763

TYPE 565 OSCILLOSCOPE A PLUG-IN CONNECTORS



.j;- 8 = SEE PLUG-IN CONNECTORS 'NTERC°NNECT‘NC‘ 9
+ V] DIAGRAM PPER BEAM VERT, —/
T 1 o 1 NTERCONNECTI NG SOCKET
YUlA
X 5 +a00v Feao
B S = E‘ds ng‘m 2A
|— Jie s o)
+izsv I
De52
27 &)
R762A TOUPEER BEAM
g &.3v VERT. PLUG
‘ i 5 Eonin. oad)
a2
THERM. -
| LGTeRA JES S
I N Al o2z
= ] S o 1 TO LOWER BEAM
| 1) i VERT. PLUG-IN
,»5 } .3V (CONN. DIAG.) =
+125Y @ ! 23
| (pEc) |
Y i 18
W SWEEP ‘ f
DECOUPLING NETWORKS o I8 e.3v TO POWER SUPPLY
Re80
V44 vie! visz vi4s VI35 vas ve4 | FRNER | 2 )
Y=t GANS GALS 68LE 6Du8 &DJ8 &bJus O et LS Py
33
“ ‘ : ) . 4 | ot
TERM. 340 g S
RTES r ool ‘ oy SweEPS
) [
Un ELEV., TO H2a2sv
ey ac - | (sLow BLOW) | Voo AT Vess
Fe) o———»
R766
(‘r?)o - = I 6.3V
5 s < s s I
TERM. 35 26
vee4 vzer v2sz va4as VoS V74 ——
6DUS GANS 6AL5 6BLE 6DJs enU8 | u
0 Al 0 () 0 3 9
i 4 a 4 4 4| 234V AC J Dé&;
s] s] +] B =] s — = 35
v3/4 vsI5 vo0s5 et e,
eBLE 12AT7 ©AUE ; &
5 . \
6.3V AC LINE TRIG.
ERMTE TO TRIGGER SW53 dJ
(rw:)mss A TRIG. =
©6.3V AC ¥ B
\; >
45 3 ;
TERM. 12 S bl Jeoe J o
PILOT @v
LIGHT
GRATICULE G.ov CRT HEATER
v7i3 V703 Vi9a v2i4 vaes TIGHT
12ATT 12AT7 &ebJu8 6AUS eBL8 25
) N . W_ELEV. To 4000V
5 ) 4
AC LINE TRIG.
TR GGER S5WSS THERMAL 20
23 =.s] B B B o ARa, S TS saor
= Ve!7 veiq ve3e v3za V355 VES7 DlAG,
vez7 7233 GAUS eBLa 6BLS 6bus 6080 a7V
7233 m +12sv 21
a 4 S =3 B
TERM. 18 O- 2 2 TERM. 36 Goy Relo
s] s| 4] s . peiz Rg
cav ac =769
ver7 vee7 Vs %] A o
3 - 4 7
TERM.I9 O 723. 7233 6AUS RGeS l e +
453 V40, z 2
>
“ = 12AT7 12AT7 g, e |
s s] - ‘
o
- bl
i -« CROUNDED AT i3
Q6% . ]
s . e gEATER| 22
2 DIAGRAM
Ve84 ~r1z.2v
eAUG
= _‘l_(é::;num AT
2, OE F o —1o00v Re13
6.3V AC [5 ka X . cer e
i e
et Tt = SRS “eovours | g ||
vasq Va4 V800 +420V UNREG. | VOLTAGE READINGS were onmamen N7V AC o oB [ T e
ecwa enua oCES CUNDER FOLLOWING CONBITION N = w2 0 i |
+s00v Re14 < 280Kk |
PLUGHN UNITS. .. .NoNE e ey o
10, S +i1z2sy | LINE VOLTAGE - SNV v @ « Reza) ! ‘
oK
(SEE IMEGRTANT NOTE ON TIME BASE'A' TRIG DIAG,
2] B Y - = ) POWER SUPPLY cezs™ |
AUX. POWER JACK. CKRCU\T NUMBERS o.1 |
T HEATER WIRING . Real ‘Fns) ezs ]
) i &5 l—<4 23 |
TYPE 565 OSCILLOSCOPE |

FOR ADDITIONAL DETAILS

\4_‘

LOWER BEAM VERT. AMR

=
MW




VO/5A
%B/I2AT7

CALIBRATOR

MULTIVIBRATOR

WAVEFORMS & VOLTAGE READINGS

WERE OBTAINED UNDER FOLLOWING CONDITIONS!

WAVEFORMS
PEAK-TO-PEAK VOLTS. i iv.iveeenrarann 100
VOLTAGES
PEAK-TO-PEAK VOLTS!:
UPPER READINGS .. .c.cvutvrrernnnnn 100
LOWER READINGS . vvveveneennnons OFF

(SEE IMPORTANT NOTE ON TIME BASE A’ TRIG DIAG)

TYPE 565 OSCILLOSCOPE

-100v

R9I3
0o,
v
28 2
+96 / %2
I +50
— - | [+ +100 too
B0V/DIV. ! il
sul
T
0.2 MSEC/DIV.
SW 900
——————————— PEAK-TO-PEAK VOLTS |-—~= == ———————— —— |
R923
204
(W)

@ s/Niol-202
@ s/N z10-uP

r +izsv |
R 909 ‘
CAL 8.2k
AMPL. ’
’ 9 R 910
5K CAL.OUT
' ! cF
R9II
33K
| R 908
+ 300V

vo/s8
Y2 /AT 7

20V/Div.

T[S +100
|
|

i ;i
cols ot [ e
27 0.2mSEC/DIv,

©

A
©
x

001

CIRCUIT NUMBERS
900 THRU 929
cMD
163

o AMPLITUDE CALIBRATOR

R929
0.25
3w)

__CAL .OUT

Jeoe9



IMPORTANT:
ALL CIRCUIT VOLTAGES WERE OBTAINED WITH A
20,000a/v VOM. ALL READINGS ARE IN VOLTS.

VOLTAGE £ WAVEFORM AMPLITUDE MEASUREMENTS

ARE NOT ABSOLUTE. THEY MAY VARY BETWEEN
INSTRUMENTS AS WELL AS WITHIN THE INSTRUMENT
1TSELF DUE TO NORMAL MANUFACTURING TOLERANCES
AND TRANSISTOR AND VACUUM TUBE CHARACTERISTICS.

ACTUAL PHOTOGRAPHS OF WAVEFORMS ARE. SHOWN.

TRIGGER
INPUT AMPLIFIER

TRIGGER
MULT IVIBRATOR

——

! | 1
| ! !
| ! !
i ! |
1 [ 1
1 ! !
1 : |
i ! : !
1 ! !
[ 1 | !
1 1
i l | !
UNLESS OTHERWISE NOTED,CONTROLS ARE SET AS | ] ! i FH 200
FOLLOWS : ! ' ! 1 )
1 | \ 2V/DIV. e
UPPER HOR|Z.DISPLAY A TIME BASE | ! | i Tt
LOWER HORIZ.DISPLAY. .......... B TIME BASE ! ! ! \ A B [
UPPER & LOWER EXT. HORIZ.GAIN .+ .. .... ... cow. 1 ! ! i (PEC. 2 mSEC/DV,
UPPER € LOWER IOX MAG. ..ot oo FFol i { i ) +300V
DLV INTERVAL o | ! = ves 1 (eEC)
BOTH TIME BASES : ! '°"/°'V'If ] i ™
TIME/DIV. . .. ImSec | ! 1 \ R34
s I == R43
YARIABLE ct;'s?g;—:g : | 2mSEC/DIV. : OPEN ONLY (13} 2K
. | ! 1 IN AUTO. (h2) (h2) Tl?lg CPIUILSE
co ishtess s | ! I POSITION T .
soti:'c_:lg? . oy [ L +125v +1258v | +297 (TIME BASE ‘A
STABILITY. . ore ! : (oec) (pEC) ! $R3S +287 GEN. DIAG)
|
: | ! (h)
1 ! 1
1 ! 1
| 1 c24 R24 R25 | &
| 1 330 51K 5.1K | 4
| : (h1) (hi) (h1) | - 7 ==
: | +124 | — V45A v458
\ I +68 I 20 el ’/260-7.8 100 ": I/}GDJ'S
| h 2 ha 8
| [ | thn) (ha)
I ! 1
: : : R40
R39
SW5 | ! P 530K
| h2) B30
- — ; | [ j&
| (SOURCE) : i 1 |
| | | | ! -100V
1 1 ! (peC)
i | I . ! ) +128
| | ! | ) | | +114
| | [ | | 1 |
i | | | 1 i
I 1 ! | : : 1 1
! | ! |
) | : ! i : | R47
: : O—$0 : i : : ¥ (h2)
N
! ! AUT | I 1 DEC, ! A >—J
= : ; QT I i i 22 ¢ ) : AN ca7
| OPEN ONLY 8
: ! j} AC b : IN AUTO. : \\‘ I@ SWA9
':E—| POSI e ~{UPPER HORIZ. DISPLAY
! i = AC FAST | POSTION &M ! 1 = 5l =
= 1
EXT. ol ;-Ci o .00!I 1 !
j}l (sw) (;v“’)ILQ e ° ?,IQK ypew | CLOSED ONLY : !
INT. {sW) 1 IN AUTO. —_— — —_——_— —_—
Lo oo POSITION ! r ' -1
LINE ‘\ RIS [ |
o Ri2 470k = i ] | ‘
= (sw) |
o— ov (sw) | CCWO } EXT.
- { $a¢
- - = GANGED T °*{ Timesase
100 CONTROLS = w
2mSEC/DiV. | TIME BASE
1
j
SwW4 ! t |
VERT. SIG. FROM e s o ! '
TRIG. PICKOFF CF, | (INTERNAL) | s o
PIN 3,V713 T !
(PLUG-IN CONN. DIAG.) ! i DS42 D923
LOWER BEAM | WAVEFORMS ¢ VOLTAGE READINGS ! L
WERE OBTAINED UNDER FOLLOWING CONDITIONS © | (
SEE HORIZ, DISP, SW. DIAG.)
UPPER BEAM WAVEFORMS [E: = |
EXT.~INT.-LINE . LINE !
VERT. SIG. FROM SLOPE . . ! * ! !
TRIG.PICKOFF CF, LEVEL..,. . . . AUTO. : : :
PIN 3,V703 STABILITY CCwW,
L .. CCW, | H
(PLUG-IN CONN. DIAG) O ARES | \ CEVEL FOR DECOUPLING NETWORKS
EXTEINTALINE: soomsmnmes 5854585508553 EXT. \ i (TRIGGER) SEE HTR. WIRING DIAG.
LEVEL « s sgvuunsanssnisdss iompies FREE RUN SWI5
&.3VAC SLOPE * [} |
: H - —
FRCM TERMIS TEO), b= UPPER READINGS. . ...... - 4 SLOPE = = ETECUIT NUMBERS
(HTR. WRNG.DIAG) LOWER READINGS. ........ Pt - (TRIGGER) | THRU 49
TYPE 565 OSCILLOSCOPE
cMmD
A Sl

TIME RASE ‘A’ TRIGGER



R187

+300V

4,7K UNBLANKING PULSE (DEC)
v TO UPPER HORIZ. DISP.
tha) SW49,1F (DISP. SW. DIAG) —
33K
(he)
— 4
rR189 e
27K UNBLANKING PULSE
TO LOWER HORIZ. DISP. (he)
(h3) Sw 99, IF(CISP. SW. DIAG)
SWEEP - GATING
MULTIVIBRATOR +GATE OUT CF RUNUP CF
+1258V R190 =B0aY 67
EC g 00!
|53!K) v V/93A VI938 ON TIME- ) (he)
« 16 EBOT 8 \BASE ‘B’ GEN.DIAG, cies | h/ana
= 100 T
RIZE (he) 7 6ANS
RI9I o0 J193
i@ok 9P Lap
ey ov
-100v RI194
6.8K 20V/DIv
)//355 dm 8171
26078 . _ (he)
v/ DIV -
| 13 +40
b e e e __] -3
r —
RI47 R148 l ~o ‘
3% %
he) ey +82
DISCONNECT cl60  “~ l +29
DIODES W) M MILLER
(ha) g;go > e i TUBE
| TIMING N I
(hey= €150 ~~ _ CAPACITOR : + 125V
-44q I I S ;
-33 RI4 = Sy \
clio Bia ] 43.4K -BEEDD o !
TRIG. PULSE FROM al b2 I T I
PLATE,PIN 6,V458 It i I
(TIME BASE'A’ TRIG. DIAG) (h2) (h3) V/35A 1 i
® %6078 RI43  v/g5A b .
! 215K .68L8 ! TIMING \ [ -
=rs s —24 { Azl Tz MULT] TRACE BesiSTOR ~y 4 !
[ AH -32 -100V +124 _ SYNC PULSE 1 | !
3 i (DEC) TO SW49 ¢ SW99,2R e riso 1 1 { -3
5v/Div 4 (HORIZ.DISP, SW. DIAG.) | (sw) 1 : \
\ |
i I -50 I : I H
2mMSEC/DIV -loov \ 2mSEC/ DIV
Rl44 HOLD-OFF CIRCUIT s — |
SW160 SF 3R IF4$R
LT Lot
~100V o \
RI3! (pEC) [ = 2F  4F¢R —|
FOR DECOUPLING 27K D12t | H
NETWORKS SEE p ha) i g
HEATER WIRING DIAG. - !
I
1ov/Div "f’f 1
ract -&0 I
i cieo ¢ HOLD-OFF
2mSEC/ DIV ‘ (swih -~ | CAPACITOR
.
-
+125 -
(oEC) = 2
‘ ‘ j RI77
5 cigl 15K
T v/958 4 3l V/528 SWEEP LENGTH (he
£68L8 & | | T s ~\2EALS] —12
; o h - 65 rR178
RI26 1 | I B 5K
18K 2 (he)
ha) 8 ‘ RIS ’
? (syw) RI79
1
b
swi7 RI27 col:é? l -100v | el
GANGED 15K i
WITH RIT —— ==~~~ (h3) L (h2) e = oo -100v
CLOSED IN FREE | = WAVEFORMS & VOLTAGE READINGS (DEC)
RUN POSITION OF 2 WERE OBRTAINEO UNDER FOLLOWING
TRIGGER LEVEL le] i
CONTROL RI29 c SAMBTIaM S
20K STABILITY
m A WAVEFORMS + « + -« « - . - .« - €W
STABILITY UPPER VOLTAGE READINGS - - + CW
-loov LOWER VOLTAGE READINGS: - -CCW
o) (SEE IMPORTANT NOTE OMN
2R SwW49 TIME BASE A’ TRIGGER DIAGRAM)
-100v L —— UPPER HORIZ. DISPLAY
(SEE HORIZ.DISP. SW. DIAG) CIRCUIT NUMBERS
100 THRY 199 -
cMp

TYPE 565 OSCILLOSCOPE

+

TIME BASE A’ GENERATOR

=

B
2mSEC / DIV

SAWTOOTH TO R97!

ER972 (HORIZ,
DISP. SW. DIAG)

SAWTOOTH TO R3II

q > (DELAY PICKOFF DIAG.)



TO CATHODE, D152, TO CATHODE, PIN |, VIS2A TO GRID, PIN 9, VI45B

DISCONNECT DIODE MILLER RUNUP CF HOLB-~OFF CF
(TIME- BASE ‘A’ GENERATOR DIAG.) (TIME - BASE 'A' GENERATOR DIAG.) (TIME-BASE ‘A’ GENERATOR DIAG)
SW160
] G e e R i i TIME /DIV
SF 3R IF&R 8
: : cle0aG :
| - I il I
OO 2 5 O—-0—4¢
RIGOF < (sw)
30M S
(swh .t—_______o 2 o0—4
RIGOE. <
1oMm
(sw) r 7o) } o—¢
RIGOD sEC
(sw) o 5 o—4
—oO .2 o—4
—O il o—
—
o} 50
CleOF
) 20 . S
o 10
o 5 —O
cleoe
.0l
o msec| 2 W) o o
L gy \ —o
-0 5 o l 3 oo —o
[=A[-Te}-]
.00l
o 2 o9 M ¢ 5 4—o
—O | o— —o —O
© 50 o—g —0
0 20 0
O 10 O
M SEC
—0 5 o [
[UNcaLiBRATED] [VARlABLE] R'Ggﬁ
TIME/DIV. (sw) ° 2 o o
= RIGOB
T M
2 W) o | [ o
{ RIGOA —
]
(sW)
SW 160Y
[ MOUNTED ON RIGOY
SWITCH 1S AS SHOWN
ONLY WHEN VARIABLE IS IN
|- RiGov CALIBRATED POSITION (FULL CW)
I+ ¥
Sl -100V
N I. TIMING . ‘__ TIMING ___l l_____.__ HOLD -~ OF F __4
RESISTORS CAPACITORS CAPACITORS A
B o, 265
TYPE 568 OSCILLOSCOPE TIME-BASE A TIMING SWITCH



DIFFERENCE
AMPLIFIER

R3l6
BrK]

T
f
20V/DIV, ot

IOALSEC/DIV.

SAWTCOTH FROM

M o] -4

DEL'D TRIGGER
MULTIVIBRATOR

DEUD TRIG.
Cc

+300V
I T
fa N S +200
20V/DIv. J‘ ; ; 225:}5
i TR
+200,%20V ISRk an C5e)
5 10 ALSEC/DIV.
‘L R324
315K |
KD
M 2
Fi77
+134 'fos;"
(fs)
+l|2sVv
R33)|
7.5K
(d2)

PIN 3, Vie
(TIME BASE ‘A 438
GEN 1AG.) -4
-45
-18
i CONSTANT
20V/DIV. 1 CURRENT SOURCE
= H sim
1O A SEC/DIV. 128
R325
100K

(fa)

R326
(fe)

TYPE 5&5

OSCILLOSCOPE

R347
Eﬁﬁz 15K
[¢Z}]
DELAY
e —RE58 =
R333
30K
) DELAY INTERVAL
R336
2K
eD oAy
START
~12.2v
B

F
+125V
T
aRNGEBEN +300
R357
1oV/DIV. P
[ g
I
10 1L SEC/DIV.
+300V cas7
= I Bell
= (fa)
R353 R354 -
3I3.3K 10K
0 y ) & vasss
+288 n ! Y2 &6DUS8
2
+264 Ci_?‘l\ ‘2855'? >
)
(Fa) (59
—100V
[ T ——|+04
I \ i
SV/DIV. ! i
| 8 ’kfﬂov
10 L SEC/DIV.
|
(T
R359
e 1K
1.

hes!
DELAY PICKOF
300 THRU 359

(REAR PANEL)

DEL’D TRIG. OUT

»—F}—? J359

WAVEFORMS ¢ VOLTAGE READINGS

WERE OBTAINED UNDER FOLLOWING CONDITIONS :

WAVEFORMS
‘A STABILITY..... caaraas
A TIME/DIV........ e

VOLTAGES

A" TIME/DIV ,

A STABILITY
UPPER READINGS .
LOWER READINGS . .

(SEE IMPORTANT NOTE ON TIME BASE ‘A’ TRIG.DIAG. )

F‘



|___‘

TRI
Al

GGER
M

INPUT
PLIFIER

+300V
(DEC)
SW67T
—————— T~ lAUTO |-—
2F IF 4
OPEN ONLY IN (e 2)
AUTO. POSITION
R&5

r T
aF 3R
|
|
! |
! |
! |
! |
! I
! i
| 1
! |
! |
! I
! |
| |
§
swss i sSweo :
r{TRIGGER} ! COUPLING 1
: (SOURCE) | 1 | (TRIGGER) | h
| | | |
! | ! i | |
| ! i | I
I ! I I I |
! | | ) I I
| ! ! | | |
i 1 | | | |
| ! ! I | |
TRIG, IN i | } | !
! I auTo | | i
Js55 (O | | ] ] !
i ] H
= 1‘ i j}[ AL . | OPEN ONLY iN
| ! A EEST ! A+~ AUTO POSITION -
Dot = =
kit csa-ii L © w coe
. 100 | T ;
Lo s (5w
LINE
L Ré2g 470Kk
SRS4 \M (sw)
o0 (sw)
W sws4 =
== —————— - [TRIGGER o
VERTICAL SIGNAL FROM i (INTERNAL)
TRIGGER PICKOFF CF, i i i ov
PIN B, V703 i 7OV |
( PLUG-IN CONN. DIAG.) : l A |
7
I Z2mSEC/DIV ‘
UPPER BEAM | L
LOWER BEAM
VERTICAL SIGNAL FROM
TRIGGER PICKOFF CF,
PIN 3, V713
(PLUG-IN CONN, DIAG.)
WAVEFORMS &€ VOLTAGE READINGS
WERE OBTAINED UNDER FOLLOWING CONDITIONS!
WAVEFORMS
EXT = INT,*LINEawen snn s
6.3VAC .. et
FROM TERM. 13, T60| o | . AUTO.
(HEATER WIRING DIAG.) b e .. CCwW
VOLTAGES
EXT. N T ELNE. 6 v i mse ponsmis vt wopis 1 .. EXT.
(15 V.1 -4 S S e FREE RUN
SLOPE
UPPER READINGS...,.. e i i i 1l..

TYPE 565 OSCILLOSCOPE (SEE IMPORTANT NOTE ON TIME BASE ‘A

TRIGGER DIAGRAM.)

(TRIGGER)

TRIGG
MULTIVIBRATOR

+280
+295

ER

=—=4

+300

2v/oIv

ZmSEC/DIV

R9

L2K]S +297

<a3) ] +287 TRIGGER PULSE
TO cas|

CLOSED ONLY IN

{HORIZONTAL DISPLAY SW DIAG.)

|
|
|
|
|
|
I
csy |
.0os | car (TIME-BASE ‘B’
Yt = GENERATOR DIAG.)
(ay) : @n 7
|| R82 R°9l
100
| TAUTO jBERS 1os @» sl V958
: | . 726DJ8
| RO
! !
| =.3M SR89
: +125 | (a2) > [530K]
\ 1 (a2)
; ! ~100V
1 1 +128 (DEC)
! S, \ +lt4
: 2mSEC/DIV H
H |
i |
l |
| 1 $R7
| 1 15K]
H 1 @2)
! 1. _L_"
- c9
! i i sSw99
: cgﬁ¥3835 L [LOWER HOR1Z. DISPLAY |
|
|
i
I

AUTO. POSITION

r—/i_

M

TO
boaz

TIME-BASE

A

TIME-BASE =

TO
D942

(HORIZONTAL DISPLAY SWITCH DIAG.)

NOTE
FOR DECOUPLING NETWORKS
SEE HEATER WIRING DIAGRAM

RH

763

TIME BASE ‘B’

CIRCUIT NUMBER.S
50 THRU 99

TRIGGER



R 287 +300V
27K UNBLANKING PULSE (oEC) +
Ay TO UPPER HORIZ.DISR
@) Sw49,IF (DISP, SW DIAG.)
L AC) gnzsa
33K
R289
a7k UNBLANKING PULSE (a9
N TO LOWER HORIZ. DISP. =
(a.3] W I1SP. SW .
CONDITIONS FOR THIS WAVEFORM : SWEEP -GATING R288 SS9, E (IS DiAG)
MO MULTIVIBRATOR R265
B E. . /Al
TIME/DIV. e +125V +GATE OUT CF b
(pEC) (a4) +300v RUNUP CF
r290¢ _Lcaso +300v
R2E% o9k [5.6] sl v/938 VI93A ON TIME- (pEC)
9.5K [CL) % 14 60T 8 \BASEAGEN.DIAG, c265 |
100 T
R292 @e) v26/.
R29! ('CSS ) J293 Y Yz SAf/B
i oV =
-50 @ V2358 e R294 =
e 6078 6.8K 8271
T 4125V () o€)
+H3 = 7
SW230 (peC) !
L 47 J ) a2 SAWTOOTH
s S W T it r 1 +29 t— To RS98I ¢ ROB2
! R247 c247 %RZ“»B V2524 TIMING (DISP. SW DIAG)
ZF TE™ <ESK]) [726ALT] = CAPACITOR
| ik teee) 1 5 O o~ MILLER
S
! 5V/Div. (a4 Y DES CROT e Tues
: B ] e S
| Y -50 e i I +125v 46
| v2354 caal — @@ *a I (oEC) +
| %6DT 8 R 241 A7 T <250 [oz52) ~o ‘\
' c231 _ | L 43.4K @2 as) ool - b
TRIGGER PULSE ) 27 42 R222 @ P @2 2l 7 T+ 1
E'ROM PING,VOSB 1 ;‘ -33 ’ 100 = == | - : ‘\
TIME BASE ‘B’ ] N @z 2 R246 "3 ! ‘
TRIG. DIAG.) i L R243 100 S
I 3 N
1 4128V — 25K V2954 [L - H FH i b
1 268L8 V/DIV, e o i
| DEL'D TRIG. i -100v — LS R26 [I] 0.5V/DIV.
DEL'D TRIG. FROM \ R222 R228 — swe | ! —
PIN 3,V355A t AMPLIFIER 100K “Niek {hEC) — 3 I TIMING _|/'( ? ! I
(DELAY PICKOFF 1 = (d2) SwW 24 BRI REsisTAR | o 2m SEC/DIV.
DIAGRAM) | Vo o ~33 -leavy ] SEGADN
! +12 n ‘|
| O +124 b |
| R 244 : : |
| R22I - o B.2K MULTI-TRAC
MANUAL TRIGGER 120K @ kA i [ |
STARTS AFTER & 2) o ~100v TO SW 49¢99,2F I I
DELAY INTERVAL = (DEC) (HORIZ. DISP. SW DIAG.) [
TRIGGERABLE AFTER O [
DELAY INTERVAL o
Pl
NORMAL TRIGGER o . A e by
47K P
SINGLE SWEEP $—O Fa 128 @2 I ! 20V/DIv.
| . —
P = | -4
HOLD-OFF CIRCUIT ‘——i o4 2m
+5 } [
=32 R229 [
c229 10K SW.260 SF 23R IF¢R
oor T | W 17772 S Ly
(sw) — 4FER 2F
- ~|—[EEADY] o
1
8229 Vo
LOCKOUT = (FP) [
MULTIVIBRATOR | :
|
(T
SE (S
& - 0 FOR DECOUPLING
R223 c22 V2258 I T = NETWORKS SEE
Lc223 T =T H
- V2254 150KS Tlo =68L8 mEp T,, I 1 I HEATER WIRING OIAG.
Rae C2'S 1.68L8 @A Hov/o. x4t -~
(di) S -60 2 1
1 HOLD-OFF
2mSEC/DIV. I . CAPACITORS
R34 (dy ® c2e0 =T
@ +i28v | Gw_
(0EC) e ! =
- T R277
J Lczen vas28 2K
= /V2455 : { l T AL . SWEEP LENGTH (ae)
SN B
R226 ™=z 5K
330K ) | Ra8! \ = - (be)
& 1) (sw) WAVEFORMS & VOLTAGE READINGS S era
([—1 — I \ WERE OBTAINED UMDER FOLLOWING a1
I COND|TIONS: N
100K -100v (@e)
: LOCKOUT "] (c2) STABILITY
! LEVEL L _ WAVEFORMS « « » - = « + - « - CW “tooy
Fexr. | oW UPPER VOLTAGE READINGS - + + Cw | (pEC)
2 : LOWER VOLTAGE READINGS - « .CCW |
—— 1 O;;p B’ 1 | (SEE IMPORTANT NOTE ON
—aeee. E BASE A" TRIGGER DIAGRAM,
LOWER HORIZ. DISPLAY 0w  GANGED Ra30 |cuzcuxr NUMBERS %00 TiME AT M)
(EEAHE] “WITH Re7 (d2) E |_zoo TRV 298 | cmp
SEE HORIZ.DISP.
. SW&7 CLOSED IN FREE -
SW DIAG) RUN POSITION OF feav

TYPE 565 OSCILLOSCOPE

TRIGGER LEVEL
CONTROL..

TIME BASE 'B° GENERATOR



TO GRID, PINS, V245B

TO CATHODE, D252, TO CATH., PIN I, V252A HOLB—-0FF F
DISCONNECT DIODE MILLER RUNUP CF (TIME-BASE ‘B’ GEN. DIAG))
(TIME-BASE ‘B GEN. DIAG.) (TIME—BASE ‘B’ GEN. DIAG.)
———————————————————————
| 1 1 |
3R ' SERR 2F aAFER
| 1 [
| 1 L
! '
| | N\
'—4)->O —O‘i
&
by R281
= 4.7
= o— —O —O —O (sw)
| o— —oO O poiy— 1OCY
SEC
5 o— —O —O —0O
——o .2 O —O —O —O
—O | o —0 —0 —0
o} 50 O l 3t s o r—O —O
C260F
o.1
7] 20 o— W —O —O +oO
—O o o —O0 —O —O
0 s O l l ieo —O —O
C260E
.ol
{(sw)
O MmSEC 2 O—s p=0) —0 —O
—O 1 o —0 ;s -—O
le} 5 O l 3 s o —O —O
c260D
Q0!
O R o—¢ (sw) —O —O —O
O .1 o —O —0O —O
—0 s0 O l,},"l o —0 o
c2e0C
4.5-25
0 20 o W o O O
czeon
a2
4—0 1o o ) o) +—O —O
proEe
TIME/DIV. 5 O— o] (o]
C260A
3-12
2 o4 W o o
i R260X | o—l le) (e}
oy —
33 RESEY |
(swW)
Rese” TIMING TIMING L B GRE
W, RESISTORS CAPACITORS CAPACITORS
(sw)
—O
MOUNTED ON R260Y
¥ SWITCH 15 AS SHOWN
ONLY WHEN VARIABLE PL
B TR e i
—1o0V
B TIME— BASE “B’ TIMING SWITCH

TYPE 565 OSCILLOSCOPE



UPPER BEAM

MULT! TRACE

TO POSITION

UNBLANKING SYNC. PULSE SAWTOOTH EXT.HORIZ.IN
m:i’.‘f‘f;’g;;‘,’;c” FROM R182 FROM PIN3,VI45A FROM PIN 3,V1618 FROM R402 R443
MULTI TRACE
SYNC.PULSE
UNBLANKING TO TERM. 3, HORIZ.SIG. TO EMITTER
TORA7 FROM R1&7 LEFT HAND SOCKET TO R403 Q424
TO PINI2, TORA42)
=R TO FREE RUN
SWI7
+125v
cCw
5} EXT. o R44|
RI5I W
i ! ! g
————————o! ol lo {o
! ! -0V poT2 Raaz |
PED)'~_ 69.5k 1
| - g .
| ‘ RCR) [ ©
! ! : | k swa43
! !
| | iy I :
| ! I !
| ] | !
IF zlr swao 2R 3JL-
e e s e UPPER HORIZ.DISPLAY |-— ~+—— [tz o] |-————-—-—-———--—-"--"-L1---°"- 60—
_ - _ _ _ _SWEEPBAL. || . _ = e
LOWER BEAM
HORIZONTAL
DISPLAY SWITCH
swoo
=== = {LOWER HORIZ DISPLAY -~ o= — ~| |2 — =~ = = — G [ i e e e e e e it g
3F IF oF 2R Ot po78 T ;F R af
D932 1 +125V I t , ® @9 3.921 ! | i
| (oEc) | i 1 | i I
ca : @ | i : i ! +125V !
| | | : o giog | : |
1 - 9.
(g I LT o | =a3g]es | L gres !
i g L RO6I N% - UPPER BEAM | R282 5 S ! }
) o g o S % sweep BaL. | SOK 5
D942 A @) 'SW493
o T A Y Y — o L ¢ 0 o I0X_MAG
R492 3
@3 E2es EXT. HORIZ. IN /
ML TRACE B rR985 FROM R4B2
FROM PIN 3, aii'ﬁ
V245A
TORS7 UNBLANKING @ - ToR4TI
FROMB282 MULTI TRACE
SYNC.PULSE
N TO TERM.3, HORIZ..SIG.
UNBLANKING TO PN RIGHE HAND TO R453 TO POSITION TO EMITTER
FROM R287 OLIE R493
SAWTQOTH
FROM PIN3,V26I8 @
‘B’ TIME BASE -
MODE SWITCH
Svias5 @) S/ t017209 REFERENCE DRAWINGS
______________ T R215 ® /N 210-UP S
ab aE = <> TIME BASE ‘A’ TRIGGER
it | !
| | | <z> TIME BASE ‘A’ GENERATOR
! ! I +125v
: : i — { 3“2'5 @ DELAY PICKOFF
D834 | | |
I i I R228 & TiME BAsE ' TRIGGER
- 14 1
-
- N g
& 5 MANUAL R 217 @ TIME BASE ‘B’ GENERATOR
STARTS AFTER @ UPPER 8EAM HORIZONTAL AMPLIFIER
DELAY L
TRIGGERABLE LOWER BEAM HORIZONTAL AMPLIFIER
y SEE PADTS LIST FOR EARLIED @
AFTERDELAY VALUES AND S/N CHANGES OF
i o NORMAL $——0 PARTS MARKEDIWITH BLUE CRT CIRCUIT
QUTLINE
SINGLE SWEEP ‘“———0 @ PLUG-IN CONNECTORS
MANUAL | RESET @ TO PIN ) TOPIN2, @ HEATER WIRING DIAGRAM
@ TRIG. v2258° V225A
DEL'D. TRIG.
FROM PIN3,V3558 ZTRCUTT NUMBERS
930 THRY 999 Mo
265
TYPE 565 OSCILLOSCOPE Ag HORIZONTAL DISPLAY SWITCHING



HORIZONTAL INPUT CF HORIZONTAL SIGNAL OUT CF OUTPUT AMPLIFIER
+125V
R410
100
(£3)
c4i0
.al
+300V
= (f2) (DEC) T { :
- +240
50V/DWV
V4038 Lae VPV
Ve I2AT7 3.9mh T f
(g% 2mSEC/ DIV
UPPER HORIZ. 4
Q) vaio [FFIER SR E | S
+125v = (REAR PANEL) +58
1 +295 TO LEFT HAND
c402 R407 ; DEFLECTION PLATE
HORIZ. IN. VHZO3A (£3) +8 e2f== V/4A
(UPPER) = V2/2AT7 6DUE
R401 R408
100K = 3
(g4) (£3) _L D408 ++2?
D405 = (£3)
EXT. HORIZ. GAIN (f2) +1 224
i JE— NJ] R75204
- \k_
/ O ov Swa43
T i}
% LA 1 ! MOUNTED ON REAR
\ 2V/Div ot 2v/Div o)‘ OF R443, (POSITION)
. B +1 = ov - PULL TO CLOSE
| -
2MSEC /D! 2mMSEC/ DIV 7 o—e 222
SAWTOOTH FROM RO7! _, | ! S RSES) -~ $—o 22K
(HORIZONTAL DISPLAY SWITCH DIAG.) i
|
l |
! L |
| R4 |6 |
| 2.7TM3 |
| 9% |
: +125V |
|
SAWTOOTH FROM R98I _ ! |
(HORIZONTAL DISPLAY SWITCH DIAG.) | R \ 1
! cew e |
! EXT.© (5a) .
| A 3 I
i TIME BASE 1 i
| TR 1 |
' TIME BASE | 7 Re42 !
| i f4) |
! -~ ] |
| - |
| r R4434 . :
WAVEFORMS & VOLTAGE READINGS : : #B T N +] cqaz |
WERE OBTAINED UNDER FOLLOWING CONDITIONS: | | < T 1omur } i
N
WAVEFORMS ! | R443B<:,1 \‘ = (ce) 1 - 8
SAY STABILITY » 4 = & o % 5 5 & » i | 200 /;L\ i :
UPPER HORIZONTAL DISPLAY t 1 -/(FP) \GANGED .
HORIZONTAL POSITION + + - - « - - CENTERED | | [PosiTioN = N 1 V< /48
VOLTAGES | | g I
UPPER HORIZONTAL DISPLAY =« - . -« « « EXT } ; : TO RIG HAND
POSITION | ; . IGHT
UPPER READINGS =+ « « + « « = + « = - + CW 3R IR aF DEFLECTION PLATE
LOWER READINGS =+ = + = + « = « « = - - CCW | sw49 ’ i !
(SEE IMPORTANT NOTE ON TIME BASE 'A’ TRIGGER DIAG,) ke HUPPER HORIZ. BDISPLAY |-=~—s——dem oo m oo e o e ~ | :
(HORIZ. DISPLAY SW DIAG.) » [
3.9m T =T
(39 50V/DIV i ‘ +i56
N o +300V ‘ .
FOR DECOUPLING NETWORK >
SEE WHEATER WIRING DIAGRAM. (DEC.) emsEc/av

TYPE 565 OSCILLOSCOPE

<400 THRY 449 MR H
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UPPER BEAM HORIZONTAL AMPLIFIER



TYPE 565/RM565 TENT SN 2030

PARTS LIST CORRECTION

ADD:

R148/R248 302-0683-00 68 k0 1/2 w 10%
DELETE:

c281 281-0509-00 15 pF 500 V 10%

SCHEMATIC CORRECTION

+125V
( DEC)

R148 *(R248)
68 K

*TIME-BASE B

+125V
(DEC)

/458
*(ve458)

PARTIAL TIME-BASE A GENERATOR

M11173/766



TYPE 565/RMS565 TENT SN 2060
PARTS LIST CORRECTION

ADD: _
R260V 302-0102-00 1 k0 1/2 w 10%

SCHEMATIC CORRECTION

B260W §R 260X
R260Y
R260W §<
O
R260V
K
- |100V

PARTIAL TIME-BASE B TIMING
SWITCH DIAGRAM

M1117k /866



