INSTRUCTION
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NOTICE

This oscilloscope has been improved over in-
struments manufactured before Serial No.2585.
The improvements are within the Vertical Ampli-
fier system and are required by the user of plug-
in units with type numbers above Type 80. The
improvements can be put into any instrument
before Serial No. 2585 by ordering Tektronix
Field Modification No. 040-275. See your local
Tektronix Field Engineer for details and avail-
ability.
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General

The Tektronix Type 585 Oscilloscope is a wide range,
general purpose laboratory instrument which provides
cccurate measurements in the dc to approximately 95 mega-
cycle range. Plug-in amplifiers are used in the vertical de-
flection system, permitting the instrument to be used in
many specialized applications. Any of the Tektronix Eighty
Series Plug-ln Units can be used with the oscilloscope to
satisfy many types of wide-band uses. Use of the Type
81 Plug-In Adapter permits use of any of the Tektronix
letter series plug-ins for applications involving, among
others, dual trace operation, low level signals, differential
signals, pulse sampling, and transistor risetime checking.
High calibrated sweep rates allow full use of the rise-time
capabilities of the instrument.

Special circuits incorporated in the Type 585 Oscilloscope
allow accurate, continyously variable delay in the pre-
sentation of a sweep from 1 microsecond to 10 seconds
after the receipt of a triggering impulse. The delayed sweep
feature permits highly magnified displays of a small portion
of an undelayed sweep; accurate measurements of wave-
form time |itter; precise time measurements, as well as many
other uses.

VERTICAL DEFLECTION SYSTEM

Characteristics for the vertical deflection system of the
Type 585 Oscilloscope depend upon the plug-in unit and
probe used with the instrument. The following character-
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Fig. 1-1. Vertical risetime of the Type 585 Oscilloscope and Type
80 Plug-In combination.
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SECTION 1

CHARACTERISTICS

istics are given for the Type 585 when used with a Type
80 Plug-In Unit and a Type P80 Probe.

Bandpass ' DC to approximately 95
megacycles

Risetime 2 Better than 3.9 nsec,
10% to 90%, nominal-
ly 3.7 nsec.

0.1 volts per centime-
ter.

A function of the indiv-
idual plug-in or probe
used.

Verical Deflection Factor

Input Characteristics

| Bandposs measured using a Type 80/P80 Probe.

2 Risetime measured using a Type 84.

HORIZONTAL DEFLECTION SYSTEM

Sweep Rates

Time Base A

0.05 microseconds (50 nsec) to 2 seconds per centimeter
in 24 accurately calibrated steps. An uncalibrated control
permits sweep rates to be varied continuously between
50 nsec and approximately 5 seconds per centimeter.
Calibrated sweep rates are typically within 2% and in
all cases within 3%, of the indicated rate.

Time Base B

2 microseconds to | second per centimeter in 18 accurately
calibrated steps. All sweep rates are typically within
1%, with the .2, .5, and 1 second per centimeter ranges
within 3% of the indicated rates.

Magnifier

Provides a 5 times horizontal expansion of the center 2-
centimeter portion of the oscilloscope display. It extends
the fastest Time Base A sweep rate to 10 nsec per centi-
meter with a typical 19 linearity.

Triggering Modes

Time Base A and B

External, Internal, and Line. Triggering SLOPE and LEVEL
are adjustable.

1-1



Characteristics — Type 585

Triggering Signal Requirements

Time Base A

Internal—a signal producing 4 mm of vertical deflection from
15cps to 10 mc.

a signal producing 1.5cm of vertical deflection from
10 to 30 mc.

a signal producing 2.5cm of vertical deflection from

30 to 50 mc.
a signal producing 4.0 cm of vertical deflection from

50 to 100 mc.

NOTE
See page 2-9 for operating instructions to syn-
chronize the A sweep with signals of less than 4.0
cm amplitude from 50 mc through 150 mc.

External—a signal of 0.2 volts to 30 volts peak-to-peak.
(The A sweep will trigger on larger signals, but the TRIG-
GERING LEVEL control operates only over a —15 volt to
+15 volt range.)

Time Base B

Internal—4 mm of crt display through 500 ke, increasing to
2cm crt display at 4 megacycles.

External—AC or DC: a signal of #0.4 volts through 500 ke,
increasing to 1 volt at 1 m¢, and 2.5 volts at 2mc.

External-Horizontal Signal Input

Deflection Factor—approximately 0.2 to 15 volts per centi-
meter, continuously variable.

Frequency Response—depends on the amount of deflection.
The product of frequency response and deflection in centi-
meters is approximately 4.8 megacycle centimeters.

Input Characteristics—1 megohm paralleled by approximate-
ly 50 pf.

Delayed Sweep

Sweep delay continuvously variable from 1 microsecond
to 10 seconds. Actual delay steps within 1% of indicated
delay from 2 psec/cm to 0.1 sec/cm; 0.2 sec/cm to 1 sec/
cm typically within 1% but never more than 3%. Incre-
mental delay accuracy is within 0.2%.

Jitter—not more than 1 part in 20,000.

NOTE :
All voltages are

approximate
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Fig. 1-2. Output waveforms available at the oscilloscope front panel.
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OTHER CHARACTERISTICS

Cathode-Ray Tube

Type—T581P31; P1, P2, P7, and P11 phosphors optional.
Other phosphors available on special order.

Unblanking—DC coupled.

Accelerating potential—10,000 volts.

Deflection system—electrostatic. Beam deflected vertically
by 6 pairs of distributed deflection plates. Beam deflected
horizontally by 1 pair of deflection plates.

Usable viewing area—4 centimeters by 10 centimeters.

Vertical Deflection Factor—4.6 to 5.6 volts per centimeter.
Horizontal Deflection Factor—I18 to 21 volts per centimeter.

Graticule

lllumination—variable edge lighting.

Markings—marked in 4 vertical and 10 horizontal 1-centi-
meter divisions with 2-millimeter markings on the center-
lines.

Amplitude Calibrator

Waveform—square-waves at approximately 1 kc.

Output voltage—0.2 millivolts peak-to-peak to 100 volts
peak-to-peak in 18 steps.

Accuracy—peak-to-peak amplitude of square-waves within
3% of indicated voltage.

Output Loading—33 k load will reduce 100 volts output 2%.
500 k load will reduce 50 volt output 2%. 100k load
will effect voltages 1 volt or below.

Power Supplies
Electronically regulated for stable operation with widely
varying line voltages and loads.

Line voltage requirements—105 to 125 volts, or 210 to 250
volts.

Power—approximately 630 watts.

Line frequency—50 to 0 cycles.

Output Waveforms Available

Positive Gate A—approximately 30 volts peak-to-peak with
same duration as A sweep. Approximately 200 ohms
output impedance.

Positive Gate B—approximately 30 volts peak-to-peak with
same duration as B sweep. Approximately 300 ohms
output impedance.

Characteristics — Type 585
Delayed Trigger pulse—approximately 5 volts in amplitude,
occuring at end of the delay period.

Sawtooth A—sweep A sawtooth waveform, approximately
150 volts peak-to-peak. Maximum allowable load, 18 k.

MECHANICAL SPECIFICATIONS

Ventilation

Forced filtered air. Thermal relay interrupts instrument power
in the event of overheating. Will operate satisfactorily
up to approximately 120° F ambient air temperature.

Construction

Aluminum-alloy chassis and three-piece cabinet.

Photo-etched anodized panel, blue vinyl covered textured
aluminum.

Dimensions—see Figure 1-3.

Weight—74 pounds.

16-3/4"

Fig. 1-3. Type 585 Oscilloscope dimensions.

Accessories Included:

2 Binding-post adapters (013-004)

1 Test lead (012-031)

1 Green Filter (378-514)

1 Power cord (161-010)

1 Adapter, 3 wire to 2 wire (103-013)

2 Instruction Manuals



Operating Instructions — Type 585

Fig. 2-14. Functions of the front panel controls.




General

This portion of the Instruction Manual presents a detailed
discussion of the Type 585 Oscilloscope's circuit operation.
This discussion is keyed to various block diagrams inserted
with the text and to detailed circuit diagrams contained
at the back of this manual. It is assumed a Type 80 Plug-In
Unit and P80 Probe are used.

Instrument Operation

The simplified block diagram of Figure 4-1 illustrates the
interrelation of the various circuits composing the Type 585
Oscilloscope. The input signal to the oscilloscope is con-
nected through the probe to the input connector of the
plug-in unit. The output signal from the plug-in unit is
then applied to the vertical amplifier of the oscilloscope.
The output of the vertical amplifier system is used to drive
the vertical deflection plates of the crt.

A Trigger Pickoff circuit in the Vertical Amplifier applies
a sample of the input waveform to the two Time-Base Trig-
ger circuits. This wavetorm sample can then be used to
trigger a sweep by a Time-Base Generator. In addition,
an external waveform or a line frequency waveform can
be used to trigger a sweep.

Signals of widely varying shapes and amplitudes are
opplied to the Time-Base Trigger circuits. The Trigger Re-
generators in turn produce constant amplitude output pulses
which are used to start a Time-Base Generator at the
proper instant of time. This insures a stable display of the
input waveform.

The output pulses from two Trigger circuits may be ap-
plied to their respective Time-Base Generators to initiate
an output sweep waveform. The selected sawtooth wave-
form is then amplified by the Horizontal Amplifier and ap-
plied to the horizontal deflection plates of the crt,

When an external sweep waveform is used, the wave-
form is connected through the HORIZ. INPUT connector to
the External Horizontal Amplifier. The output signal of the
External Horizontal Amplifier is then amplified by the Hori-
zontal Amplifier and applied to the crt horizontal deflection
plates to produce the desired horizontal deflection.

Sawtooth waveforms from the two time base generators
are available to be applied to the delay pickoff circuit.
This circuit utilizes one sawtcoth waveform at a time to
generate a delayed trigger pulse after an adjustable delay
time. This delayed triggering pulse is available at the front
panel DEL'D TRIG. connector. When the sawtooth waveform

SECTION 4

CIRCUIT
DESCRIPTION

from the Time Base B sweep generator is used to produce the
delayed trigger, the delayed trigger may be used to trigger
the Time Base A Sweep Generator circuit. The delayed
trigger is then used to initiate a delayed sweep by Time
Base A.

The Amplitude Calibrator produces a square wave output
waveform which can be used to check the deflection factor
of the vertical deflection system. The Amplitude Calibrator
voltage is also used to compensate attenuator probes.

There are six regulated low voltage power supplies used
in the Type 585 Oscilloscope. These power supplies provide
the operating voltages for all circuits except the cathode-ray
tube. Operating voltages for the crt are provided by a sep-
arate high voltage power supply contained in the crt cir-
cuit. In addition to the high voltage power supply, the crt
circuit contains the controls and circuitry which affect the crt
display.

VERTICAL DEFLECTION SYSTEM

General

The Type 585 verlical deflection system can be driven
by any of the 80 Series plug-in units, or by the Type 8I
Plug-In Adapter with any Tektronix letter series plug-in unit.

Input signals to the oscilloscope are applied directly to
the Type P80 Probe, when using a Type 80 Plug-In Unit, or
either to a probe or directly into a 1 megohm input of the
Type 82 Dual-Trace Plug-in Unit. The output of a plug-in
unit is then applied through the interconnecting plug to the
Delay-Line Driver stage of the oscilloscope Vertical Amplifier.
The signal traverses the Delay-line Driver stage and is re-
turned to the plug-in for termination. The plug-in units pro-
vide positioning voltages permitting the trace to be posi-
tioned vertically on the crt.

The input resistance and capacitance of each plug-in unit
(or probe) input connector is discussed in the manual for the
unit in use. In all cases, consider the oscilloscope input as
a potential load on the signal source, the degree depend-
ing upon the signal source impedance, the plug-in input
characteristics, and the frequency being measured.

Delay-Line Driver

The Delay-Line Driver Stage is a balanced distributed
amplifier consisting of seven push-pull triode sections. Use

4-1



Circuit Description — Type 585
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Fig. 4-1. Type 585 Oscilloscope simplified block diagram.
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of the distributed amplifier principle permits amplification of
frequencies much higher than conventional amplifier sys-
tems; dc coupling allows amplification of signals down to
de. All triode sections are neutralized to prevent spurious
oscillations. Gain of the overall vertical amplifier is set in
the Delay-Line Driver Stage cathode lead by means of the
VERT. GAIN ADJ. control, R1015.

Stabilization of the Delay-Line Driver Stage

Overall distributed amplifier stabilization involves many
details normally disregarded in lower bandpass systems.
The Type 585 vertical distributed amplifier has been sta-
bilized by several special methods.

As the push-pull signals enter the grid lines of the Delay-
Line Driver stage they pass through a toroidal pulse trans-
former, T1014. T1014 serves to open the common-mode grid
oscillation path to aid in the stabilization of the amplifier.
{(The “common-mode oscillatory path” applies to the char-
acteristic of distributed amplifiers that they sometimes os-
cillate with all grids in phase, and all plates of the opposite
phase.) Another toroid, T1046, located in the plate lines
at V1044, also aids in stabilizing the amplifier to prevent
common-mode oscillation.

Additional stabilization is provided by capacitive neutrali-
zation of each section, with the fourth section adjustable
to allow for minor differences in tube and stray capaci-
tances.

The signal velocity of propagation is identical in the grid
and plate lines of the Delay-Line Driver stage. Since the
amplifier is paraphase, the cathodes must exhibit a similar
velocity of propegation. This is provided by placing small
ferrite beads around one of the leads of each cathode cou-
pling capacitor.

Finally, the shield between triode halves of each 6DJ8
has a 150-ohm resistor to ground to reduce the shield Q
and increase the isolation between plates at high frequencies.

Plate Line Termination

The Delay-line Driver Stage plate line is a 186-ohm bal-
anced line terminated at each end. In instruments below
Serial No. 2585, the termination resistors are not adjustable.

The reverse termination resistors, R1008-R1011 and R1009-
R1012, are above the required 93-ohms each (186-ohms in
series). The amplifier tubes' parallel plate resistance brings
the value down to 93-ohms each, 186-ohm total.

In Instruments after Serial No. 2585, the reverse termina-
tion has been improved permitting more accurate adjust-
ment of the termination and minimizing reflections to an
optimum amount.

The fact that the reverse termination is adjustable and
quite closely matches the line impedance, makes it unneces-
sary to make the termination at the other end of the plate
line adjustable.

The Delay line Driver plate line sends its output signal
through the fixed delay line, through the Output Amplifier
grid lines, and is terminated at the far end of the Output
Amplifier grid line. Current and Veltage supplied to the
Delay Line Driver stage is supplied at the far end of the

@@1

Circuit Description — Type 585

Output Amplifier grid line and is carried to the tubes V1014
through Y1074 via the fixed delay line.

DC Shift Compensation

A common fault of most high current dc coupled ampli-
fiers is temporary instability following a sudden current
change called DC Shift. This has been compensated in the
Type 585 Oscilloscope. The DC Shift compensation network
is located next to the plate load resistors at the input end
of the Delay-Line Driver stage. R1004, C1004 and R1005
make up the compensating time constant to effectively can-
cel the DC Shift effect. The DC Shift compensation is not
adjustable.

Trigger Pickoff

At the output of the Delay-Line Driver stage a push-pull
tetrode amplifier receives signals for the triggering circuit.
Tubes V1084 and V1094, amplify and invert the vertical
signal and drive two cathode followers that drive both
Time-Base Trigger circuits and the vertical Beam Position
Indicator Amplifiers. The Trigger Pickoff circuit is a wide
bandpass amplifier capable of sending frequencies to the
Time-Base A Trigger circuit that are considerably above the
vertical amplifier 3 db point. Two 1000 ohm resistors, R1086
and R1096, isolate the stray capacitance loading of the
leads to the Time Base B chassis from the Time Base A
leads.

Delay Line

The push-pull output of the Delay-line Driver stage is
applied through a 186-ohm balanced delay line to the
Output stage. The delay line is a specially braided line
which delays application of the vertical signal to the de-
flection plates until the crt has been unblanked and the
horizontal sweep started. This delay allows the leading edge
of fast rising pulses to be displayed as much os 60 nseconds
after the sweep is started. The delay line does not require
adjustment because of the nature of its construction.

Vertical Amplifier Output Stage

The Output stage is a distributed amplifier consisting of
five triode sections driven hy the signal from the delay line.
This stage is similar to the Delay-line Driver stage with all
triodes neutralized to prevent oscillations. The major dif-
ference is that each stage has an adjustable compensating
capacitor between opposing plates permitting the tran-
sient response to be adjusted. Toroidal pulse transformers
(1) at the input to the grid line and {2) in the output leads
to the grids of the output pentode amplifier, open the
common mode oscillatory circuits aiding stabilization. The
output of the distributed amplifier is applied to a push-pull
power output stage which supplies the necessary power fo
drive the vertical deflection plates of the cathode-ray tube.

In instruments before Serial No. 2585 the Output Stage
plate line reverse termination was fixed. After Serial No.
2585 it has been made adjustable. Step 45A of the Calibra-
tion Procedure details the proper adjustment procedure.
This change, with the Delay Line Driver changes is avail-
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Circuit Description — Type 585

TRIGGERING OCCURS AT

Voltage level where triggering
occurs, set by the Triggering

POINTS SHOWN

N

Level Control.

— — —)- AC coupled triggering signal
average level.

SWEEP
SAWTOOTH

Y

TIME

Fig. 4-2. Operation of the trigger circuit. As the triggering signal voltage exceeds the predetermined triggering level, o sweep begins.

able for instruments before Serial No. 2585 as Tektronix
Field Modification No. 040-275, and is required in order
for proper operation of Plug-In Units with numbers above
Type 81. See your local Tektrenix Field Engineer for details
and availability.

Cathode-Ray Tube

Six pairs of distributed vertical deflection plates are used
in the cathode-ray tube. This arrangement of distributed
plates permits the necessary crt sensitivity while at the same
time reducing objectionable effects of capacitance between
the plates. The deflection plate lines are constructed so
that the velocity of the deflection waveform through the
line is essentiolly the same as the velocity of the electrons
passing through the plates.

TIME-BASE A TRIGGER CIRCUIT

General

Triggering signals from the line, TRIGGER INPUT con-
nector, and Trigger Pickott circuit of the vertical amplifier
can be individually connected to the input of the Time-Base
A Trigger circuit. The triggering signal selected by the
TRIGGERING SOURCE switch is then connected to the
control grids of the Trigger Difference Amplifier stage V24
and V34.

The Trigger Difference Amplifier is supplied push-pull
signals from the internal Trigger Pickoff circuit, but single-
ended signals from the LINE or EXT. sources.

Instruments with a Vacuum Tube Trigger Regen-
erator

The Trigger Difference Amplifier is used to control the
operation of the Trigger Regenerator multivibrator. The
TRIGGERING LEVEL control establishes the operating point
of the Trigger Difference Amplifier by determining the dc
voltage applied to one grid of the amplifier. By controlling

4-4

the operating point of the difference amplifier with the
TRIGGERING LEVEL control it is possible to determine at
which voltage level of the triggering waveform, triggering
occurs.

The amplifier triggering pulses from the difference ampli-
fier are applied through a cathode follower to the input
of the trigger multivibrator circuit. The trigger multivibrator
is a monostable Schmitt Trigger Circuit which switches when
the output of the difference amplifier reaches a certain
level. When the multivibrator switches, an output pulse is
applied from the multivibrator to the sweep circuit. This
pulse is relatively constant in amplitude regardless of the
amplitude of the original triggering signal. After applica-
tion of the pulse to the sweep circuit, the multivibrator resets
to await the next triggering signal.

Instruments with a Tunnel Diode Trigger Regen-
erator

The Trigger Difference Amplifier stage is used to control
the operation of the tunnel diode Trigger Regenerator cir-
cuit. The TRIGGERING LEVEL centrol establishes the oper-
ating point of the Trigger Difference Amplifier by deter-
mining the dc voltage applied to one of its grids. By con-
trolling the operating point of the Trigger Difference Am-
plifier with the TRIGGERING LEVEL contrel it is possible
to determine at which voltage level of the triggering wave-
form, triggering occurs. (See Figure 4-2).

Trigger Difference Amplifier

The Trigger Difference Amplifier is essentially a current
control of the tunnel diode Trigger Regenerator circuit. As
the plate current of V34 increases with positive going grid
signals, the tunnel diode will switch.

Trigger Regenerator

The tunnel diode Trigger Regenerator output is an almost
rectangular waveform of approximately 0.45 volt peak-
to-peak. It is dc coupled to the base of the Trigger Ampli-
fier Q44 where it is inverted and amplified. The amplified

&
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Circuit Description — Type 585
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Fig. 4-3. Tunnel diode Trigger Regenerater diagram.
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Current

Fig. 4-4. Tunnel Diode, D47, characteristics.

signal from Q44 is coupled to the Sweep-Gating Multivi-
brator by the small toroidal pulse transformer T44. T44 in-
verts and differentiates the tunnel diode waveform such
that negative triggering pulses of about 7 volts are applied
to the Sweep-Gating Multivibrator. (See Figure 4-6). Diode
D44 reduces the positive voltage excursion of T44 output
voltage from 7 volts to about 4 volts, sufficient to prevent
triggering jitter. Capacitor C44 assures a low impedance
path to ground for the triggering pulse on the low side of
T44 secondary.

NN

Tunnel Diode Operation

The theory of operation of tunnel diodes is beyond the
scope of this manual. Theory concerning the curves and
data presented may be obtained from appropriate reference
material *

The tunnel diode Trigger Regenerator diagram is shown
in Fig. 4-3.

The tunnel diode D47 dynamic characteristics are pre-
sented in Figure 4-4. You may also wish to refer to the
Time-Base A Trigger diagram during the following discus-
sion.

The tunnel diode static operating point is represented by
point A of Figure 44 and is established when the TRIG-
GERING LEVEL control is at 0. {The grid voltages of V24
and V34 are both at ground potential). With the Trigger
Difference Amplifier balanced, the plate current of V34 is
about 3.8 ma. According to Figure 4-4 the tunnel diode
resting current will then be 9.8ma with the additional
current flowing through L47, R47, R26 and R4é.

If the plate current of V34 is increased to 4.0ma by
either the application of a signal to the Trigger Difference
Amplifier, or by rotation of the TRIGGERING LEVEL con-
trol, the tunnel diode current can be increased lo point B
of Figure 4-4 where it will switch at a very rapid rate to
point C. It is the high impedance to high frequencies of
L47 that permits the tunnel diode to switch to point C rather
than to some lower current portion of the curve between
points C and D. As current through L47 slowly changes,
the current of the tunnel diode slowly drops to point D.
The rate at which the tunnel diode current drops to peint D
is controlled by the L/R time constant of L47 and the circuit
resistance in parallel with it. The actual time taken for the
tunnel diode current to reach point D is about 0.5 psecond.

* General Electric Tunnel Diode Manual
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Fig. 4-5. Basic Tunnel Diode Static Currents.
Figure 4-4.

If the plate current of V34 is maintained at 4.0 ma the
tunnel diode current will remain at point D. Either by the
rotation of the TRIGGERING LEVEL control or by a signal,
the tunnel diode current can be reduced to point E where
it will switch rapidly to peint F. Again L47 has a voltage
impressed across it such that its L/R time constant will soon
permit the tunnel diode current to return to point A, The
time from point F to point A is about 0.3 psecond.

From the above description you con see that the tunnel
diode has two possible stable states, point A at about 5Q
resistance, and point D at about 4200 resistance. It is
the slow change in current of the shunt system around the
tunnel diode, controlled by L47, that prevents the tfunnel
diode Trigger Regenerator system from triggering the Sweep-
Gating Multivibrator circuit ot too high @ rate. If the rate
of the negative trigger pulses sent to the Sweep-Gating
Multivibrator exceed about 1.3 megacycles, unstable trigger-
ing can result.

Two partial diagrams show the current paths for both
tunnel diode static conditions. Figure 4-5a shows approxi-
mate current values for static condition A of Figure 4-4,
and Figure 4-5b shows approximate current values for
static condition D of Figure 4-4. In both cases L47 is not
included because its dc resistance is insignificant for this
purpose.

Trigger Amplifier Q44

The base of the transistor Trigger Amplifier Q44 is dc
coupled from the cathede of D47 while the emitter is ac
coupled from the anode of D47. Since the emitter of Q44
is returned to its positive supply voltage through a large

4-6

(A.} D47 conditions as at point A of Figure 4-4. (B.) D47 conditions as at point D of

degenerative resistor {long-tailed), the collector current will
increase at the time D47 switches, but will return to its
original value as soon as C45 charges. The collector cur-
rent of Q44 will drop to its original valve even if D47
remains at its D state indefinitely. As soon as D47 switches
from E to A, the collector current of Q44 will decrease until
C45 again changes its charge, and Q44 will then stay
at its original static current value as long as D47 remains
at point A. The collector current pulses of Q44 are never
longer than about 0.3 gsecond.

Tt

T

37 S TGN EEE SRS W

Fig. 4-6. Output pulse of T44. 5 volts per cm. .1 usec per cm.

TIME-BASE B TRIGGER CIRCUIT

General

Triggering signals from the line, TRIGGER INPUT con-
nector, and Trigger Pickoff circuit of the vertical amplifier

Gy



Circuit Description — Type 585

; . DIFFERENTIATING  SWEEP GATING DISCONNECT SAWTOOTH
FROM TRIGGER —> CIRCUIT wmg=>  MULTIVIBRATOR ==  DIODES  =—mwmi—wp GENERATOR =570 HORIZONTAL
CIRCUIT V135 V145 V152 CViIel V173 AMPLIFIER
+GATE C.F.
Qncsiimiminemimiiviuisomialipe. wemmany + GATE A
V193A
UNBLANKING
it CF. —
! V1838
HOLDOFF C.F.'s
VI83A V133B ¥
DELAYED - DELAYED TRIGGER LOCKOUT
; AMPLIFIER == MULTIVIBRATOR SAWTOOTH C.F. __
TRIGGER vil4 V125 V1334 V193 ks i
-

Fig. 4-7. Time Base Generotof A block Diagram.

can be individually connected to the input of the Time-Base
B Trigger circuit. The operation of the Trigger Amplifier
and Trigger Regenerator is essentially identical with other
Tektronix delaying sweep oscilloscopes.

An amplified triggering signal from the Trigger Amplifier,
V74A and V74B, is applied to the Trigger Regenerator
multivibrator. The Trigger Regenerator is a monostable
Schmitt circuit which switches when the output of the trigger
difference amplifier reaches a certain level. When the multi-
vibrator switches, ¢ negative output pulse is applied fo the
'B' Sweep Gating multivibrator to initiate a sweep. The
pulse is relatively constant in amplitude regardless of the
original triggering signal amplitude. After application of the
pulse to the sweep circuit, the trigger regenerafor resets to
await the next triggering signal.

The TRIG. LEVEL CENTER control, R78, permits an adjust-
ment of the output voltage level of the Trigger Amplifier.
This assures that the Trigger Amplifier output signal will lie
in the center of the Trigger Regenerator input hysteresis volt-
age range when the Trigger Amplifier grids are both zero
volts to ground.

TIME-BASE GENERATOR A

General

The Time-Base Generator A block diagram of Figure 4-7,
and the Time-Base Generator A diagram at the back of
this manual should be used during the following discussion.

The output pulses from the A Trigger Regenerator system
oreviously discussed are applied to the grid of V135A, the
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input triode of the Sweep-Gating Multivibrator V135A,
V1358 and VI145. The Sweep-Gating Multivibrator is a
Schmitt Gating circuit acting as an electronic switch for the
Time-Base Generator circuit. When the negative triggering
pulse is received, the Sweep-Gating Multivibrator switches,
cutting off the Disconnect Diodes V152A and B and allow-
ing the Miller-Runup sweep generator circuit to operate.
A positive going square wave output of the Sweep-Gating
Multivibrator is taken from the cathode of V135B and is
connected through the Unblanking Cathode Follower V183B
to the crt to unblank the tube. The unblanking signal is
employed only in the INTERNAL SWEEP and SINGLE SWEEP
positions of the HORIZONTAL DISPLAY switch. Another
positive going square wave output of the Sweep-Gating
Multivibrator is connected through the +Gate Output
Cathode Follower V193A to the +GATE OUT connector on
the front panel.

The sowtooth veoltage used by the Horizontal Amplifier
to move the crt electron beam across the face of the crt
is also available at the front panel at the SAWTOOTH A
terminal,  Cathode follower V193B isolates the internal
sawtooth voltage circuit from external loading. Maximum
external load of 18K is permissible.

For persons experienced with Tektronix time-base gener-
ator systems, the Type 585 Time-Base Generators are nearly
identical with those found in any of the 530 or 540 series
instruments. The major difference is that the Type 585 Time
Base A Miller Runup circuit fastest rate of rise has been
increased by a factor of 2. This requires doubling the
static current of V161 and slightly altering the associated
circuitry.
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Sweep-Gating Multivibrator

The Sweep-Gating Multivibrator operates as a bistable
circuit. In the quiescent state V135A is conducting and its
plate is down at about 435 volts. This cuts off V145 through
cathode follower V135B and the divider R141-R143, by tak-
ing the grid of V145 about 12 volts below its cathode which
rests at about —&0 volts. With V145 cutoff, its plate is held
at about —3 volts with respect to ground by conduction of
Disconnect Diodes V152A and B through R147 and R148. The
greater amount of diode current of about 5 ma flows through
V152A with smaller amounts of current flowing through
V152B. Conduction of the lower diode V152B through the
Timing Resistor R160 then clamps the control grid of the
Miller tube V161 at about —2.9 volts. Conduction through
diode V152A places the Time-Base Generator output volt-
age at about —10 volts.

Miller Runup Circuit

The quiescent state of the Miller Runup circuit, including
V161 and V173, is determined by a dc network between
plate and grid of V1é1. This network consists of the neon
glow tube B167, the Runup C.F. V173, the Disconnect Diodes
V152A and B, and R151. The purpose of this network is to
establish the voltage at the plate of V161 at a value such
that it will operate linearly during its runup period. The
quiescent plate voltage is about +31 volts.

Sweep Generation

If the STABILITY and TRIGGERING LEVEL controls are
adjusted for triggered operation, a negative trigger pulse
drives the grid of V135A below cutoff (below about —70
volts) forcing the Sweep-Gating Multivibrator into its other
state in which V145 is the conducting tube. Diode D134 and
R133 hold the plate of VI135A solidly at +100 volts pre-
venting triggered pulses from being amplified, coupled to
the crt unblanking waveform, and intensity modulating the
display. As V145 conducts, its plate drops to about —7.5
volts, cutting off the Disconnect Diodes V152A and B. Any
spiking that may occur during this transition is attenuated by
the network C150-R150. Since R151 is in series with the
transition of the plate of V145 and diode VI152A, C151 is
used as a speed-up capacitance fo assure V152A being cut
off at the same time V152B is cut off.

With the Disconnect Diodes cut off, the grid of the Miller
Runup tube V161 and the cathodes of the Runup C.F. V173
are free to seek their own voltages. Current through the
Timing Resistor R160 then starts V161 control grid toward
—150 volts. The plate voltage of V161 begins to rise by an
amount equal to the drop in grid voltage times the gain
of the stage, carrying with it the grid and cathodes of
V173. This raises the voltage at the top of Timing Capacitor
C160, which in turn pulls up on the grid of Y161 and pre-
vents it from dropping more than about a volt during about
a 150 volt rise of the plate.

The Timing Capacitor charging current is then equal to
the current through the Timing Resistor. Since the voltage
at the grid of the Miller Runup tube remains essentially
constant, the voltage drop across the Timing Resistor also
remains essentially constant. This provides a constant source
of current for charging the Timing Capacitor C160. By this
action C160 charges linearly, and the voltage at the
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cathodes of Y173 rises linearly. Any departure from a linear
rise in voltage at this point will produce a change in voltage
at the grid of the Miller Runup tube in a direction to correct
for the error.

Timing Switch

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

If uncalibrated sweep rates are desired, the VARIABLE
TIME/CM (red knob) control may be turned away from
the CALIBRATED position. This control, R160Y, varies the
sweep rate over a 2V, to one range. Switch 160B is ganged
with the VARIABLE control in such a way that the UNCALI-
BRATED light comes on when the control is turned away
from the CALIBRATED position.

Sweep Length

The sweep rate, the rate at which the spot moves across
the face of the crt, is determined by the timing circuit C160
and R160. The length of the sweep, the distance the spot
moves across the face of the crt, however, is determined
by the setting of the SWP. LENGTH control R176. The sweep
sawtooth voltage increases the voltage at the grid and
cathode of VI83A and at the grid and cathode of V133B.
As the voltage at the cathode of V133B rises, the voltage
at the grid of V135A will rise. When the voltage at this
point is sufficient to bring VI135A out of cutoff {about —50
volts), the Sweep-Gating Multivibrator circuit will revert
to its original state with Y135A conducting and V145 cut
off. The voltage at the plate of V145 rises, carrying with it
the voltage at the diode plates of V152A and B. The diodes
then conduct and provide a discharge path for C160
through R151, R147 and RI148, and through the resistance
of the cathode circuit of V173, The plate voltage of the
Miller Runup tube now falls linearly under feedback condi-
tions essentially the same as when it generated the sweep
portion of the waveform except for a reversal of direction.
The resistance through which C160 discharges is much less
than that of the Timing Resistor through which it charged.
The capacitor current for this pericd will therefore be much
larger than during the sweep portion, and the plate of the
Miller Runup tube will return rapidly to its quiescent voltage.
This produces the retrace portion of the sweep sawtooth dur-
ing which time the crt beam returns rapidly to its starting
point. The unblanking voltage drops turning off the crt
beam current during retrace.

Holdoff

The Holdoff circuit prevents the Time-Base Generator
from being triggered during the retrace interval, That is,
the Holdoff circuit allows a finite time for the Time-Base
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circuits to reach a steady-state condition after the completion
of a sweep.

During the trace portion of the sweep sawtooth, the Hold-
off Capacitor C180 charges through V183A, as a result of
the rise in voltage at the cathode of VI83A. At the same
time the grid of V135A is being pulled up by V133B, until
V135A comes out of cutoff and starts conducting, initiating
the retrace. At the start of the retrace interval C180 starts
discharging through the Holdoff Resistor R181. The time
constant of this circuit is long enough, however, so that
during the retrace interval (and for a short period of time
after the completion of the retrace) C180 holds the grid of
V135A high enough so that it cannot be triggered. How-
ever, when C180 discharges to the point where VI133B is
cut off, it loses control over the grid of V135A which returns
to the level established by the STABILITY control somewhere
between about —58 and —70 volts. The holdoff time re-
quired is determined by the size of the Timing Capacitor.
For this reason the TIME/CM switch changes the time con-
stant of the Holdoff circuit simultaneously with the change of
Timing Capacitors. (In the pSEC positions of the TIME/CM
switch R181 is shunted by either R180A or R180B, shown
on the Timing Switch diagram.)

Stability Control

The operational mode of the Time-Base Generator is
determined by the setting of the STABILITY control R110.
By means of this control the sweep can be turned off, free
run, or adjusted for triggered operation. The STABILITY
control, through cathode follower V125, regulates the grid
level of V135A. (V133A is inoperative during A SWEEP
operation.)

For triggered operation, the STABILITY control is adjusted
so that the grid of V135A is at about —6é4 volts, just nega-
tive enough to prevent the Sweep-Gating Multivibrator
from free running. Adjusted in this manner a sweep can
only be produced when an incoming negative trigger pulse
drives the grid of V135A below cutoff, about —é6 volts.

Moving the arm of the STABILITY controf toward ground,
[ccw rotation), but not so far as to actuate the PRESET
switch, will raise the grid level of V135A to about --58
volts and prevent the Sweep-Gating Multivibrater from be-
ing triggered. This action turns off the sweep. Moving the
arm toward —150 volts (cw) drops the grid of VI35A to the
point where the discharge of the Holdoff Capacitor C180
can switch the multivibrator. Adjusted in this manner, the
Sweep-Gating Multivibrator will free-run and produce a
recurrent sweep.

When the STABILITY control is turned full cew to the PRE-
SET position, R110 is switched out of the circuit and R111
is switched in. This control, a front-panel screwdriver ad-
justment labeled PRESET ADJUST, provides a fixed dc volt-
age for the grid of V135A. When properly adjusted, PRESET
operation can be used for most friggering applications.
When triggering may be difficult, however, the manual
STABILITY control R110 should be used.

Lockout Multivibrator Modes of Operation

The Lockout Multivibrator is placed into operation by only
three positions of the seven position HORIZONTAL DISPLAY
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switch. These modes of operation are: 1. A" SINGLE
SWEEP, 2. ‘A’ DEL'D BY ‘B, and 3. 'B’ INTENSIFIED BY ‘A",
The detailed operation of the Lockout multivibrator is ex-
plained for the ‘A" SINGLE SWEEP mode, with the other
two modes presented as variations of the first.

1. ‘A’ Single Sweep

When the HORIZONTAL DISPLAY switch is in the "A
SINGLE SWEEP position, plate voltage is applied to V133A
which then operates in conjunction with V125 as ¢ bistable
Lockout Multivibrator.

In the first stable state that exists after the completion
of a sweep, V125 is cut off and V133A is conducting. In this
state, the divider between the plate of V125 and the grid
of V133A sets the common bus cathode voltage of the
Lockout Multivibratar and consequently the grid voltage of
V135A. The Lockout Level control R125 is adjusted to set the
grid of V135A a little less negative than —55 volts so that
the Sweep-Gating Multivibrator cannot be triggered; this
"locks out" the sweep.

The frent pancl push-button labeled RESET permits the
Lockout Multivibrator to switch, unlocking the sweep gen-
erator for a single sweep. Depressing the RESET button
applies a positive voltage pulse to the grid of V114, V114
inverts and amplifies the pulse and applies it to the grid of
V133A placing V125 in conduction. The STABILITY control
again has control of the grid of V135A, and should a nega-
tive trigger pulse come from the triggering circuitry, a sweep
can occur. The RESET switch functions as follows: when
open, C103 is charged to about —20 volts. The drop across
R104 is essentially zero volts. As the RESET button is de-
pressed, grounding the switch side of C103, the opposite
side rises to about +8 volts. The plate of V114 drops about
—17 volts from ground (clumped there by D122}, cutting off
V135A and resetting the Lockout Multivibrator until a single
SWeep oCcurs.

Depending on the adjustment of the STABILITY control,
a sweep can now be produced in one of two ways. If the
STABILITY control is turned clockwise, the grid of VI35A can
be pulled down below about —70 volts causing the Sweep-
Gating Multivibrator to switch to its other state and initiate
a sweep. If the STABILITY control is adjusted for triggered
operation, the sweep will be initiated by the first negative
trigger pulse to arrive at the grid of VI35A via T44.

As the sweep begins, the rising sawtooth voltage pulls up
the cathode of V133B by the holdoff action previously de-
scribed. As the cathodes of the Lockout Multivibrator follow
the cathode of V133B up, V125 cuts off and V133A conducts;
immediately raising the common cathode bus potential from
about —64 to about —53 volts. As the sawtooth voltage
continues to rise, the cathode of V133B catches the cathode
of V133A and carries the common cathode bus voltage up to
about —48 volts causing V135A to conduct to revert the
Sweep-Gating Multivibrator, and terminate the sweep. (See
Figure 4-8).

As the Holdoff Capacitor C180 discharges, the cathodes
of the Lockout Multivibrator start to fall. The grid level of
V133A is such that this tube comes out of cutoff first, hold-
ing the common cathode bus af the locked out voltage
level of about —53 volts. As V133A conducts, its plate
drops, extinguishing the READY light. A new sweep cannot
be initiated until the RESET button is again depressed.
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Fig. 4-8. Single-Sweep Waveform.

2. ‘A’ DEL'D BY ‘B’

When the HORIZONTAL DISPLAY switch is placed in the
'A" DEL'D BY 'B' position, the Lockout Multivibrator, V125
and V133A, serves the same function as when the HORI-
ZONTAL DISPLAY switch is at ‘A’ SINGLE SWEEP. However,
instead of the Lockout Multivibrator receiving the unlocking
pulse from the front panel RESET button, it receives the
pulse from the Delay Pickoff circuitry. A positive pulse of
about 5 to 7 volts is delivered to the grid of V144 from the
Delay Pickoff circuit each time that Time-Base B generates
a sweep.

With the HORIZONTAL DISPLAY switch in the 'A" DEL'D
BY B’ position, the Time-Base A sweep generator system
will be permitted to operate only during a sweep of the
Time-Base B sweep generator. The permission to operate
occurs at a time determined by the Time Base B TIME/CM
or DELAY TIME control multiplied by the setting of the
DELAY-TIME MULTIPLIER control. The actual operation is
determined by the STABILITY control, whether it is in a
triggerable or free-run state.

The crt display is that of the Time Base A sweep gener-
ator.

3.”‘B’ INTENSIFIED BY ‘A’

When the HORIZONTAL DISPLAY switch is placed in the
‘B’ INTENSIFIED BY ‘A’ position, the operation of the Lock-
out Multivibrator is identical with operation as in ‘A" DEL'D
BY 'B'. However, the Horizontal Amplifier receives a differ-
ent signal.

The crt presentation is that of the Time-Base B sweep gen-
crator. If the Time-Base A sweep generator is caused to
generale a sweep, the sawtooth voltage is not seen on
the crt. Time-Base A presents only ifs crt unblanking signal
to the crt circuit to intensify the portion of the display where
the delayed action of Time-Base A occurs. (See Fig. 4-9).

Unblanking
The Sweep Gating Multivibrator provides a pesitive gate
pulse coincident with each sweep to unblank the cathode

ray tube. The output of the Unblanking Cathode Follower
V183B rests at about +55 volts during periods of no sweep,
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and rises to about 105 volts to gate on the ¢rt beam dur-
ing a sweep. The unblanking waveform goes directly to
the HORIZONTAL DISPLAY switch, and is connected to the
crt circuit in all positions except Time-Base B.

+ GATEA

The Sweep Gating Multivibrator positive gate waveform
used by the Unblanking C.F. is also used by the front panel
terminal +GATE A. The confrol grid of V193A rests at
about —20 volts during periods of no sweep, and rises to
about | 20 volts during a sweep. The output waveform
therefore operates between ground and about +20 to {30
volts.

TIME-BASE GENERATOR B

Time-Base Generator B is very similar to Time-Base Gen-
erator A except its maximum sweep rate is not as fast and
it does not have the delayed sweep and single sweep cir-
cuitry.

The Sweep Gating Multivibrator, V235A, V235B and V245,
performs the same function as in Time-Base A. The Discon-
nect Diodes require less pull-down current of V245, therefore

the pentode serves adequately.

Time-Base Generator B has a closer tolerance linearity
specification of 0.1% deviation from a true sawtooth output
waveform each 10% of its total change. This then requires
higher gain of the Miller Integrator (V261) than in Time-
Base A. The increased gain is accomplished by using a
higher plate load resistor for V261. The grid of the Miller
Tube does not move more than about 0.4 volt during a
sweep. Thus the voltage gain of the Miller Integrator is
about 400.

The output sawtooth voltage of Time-Base Generator B
goes directly to the HORIZONTAL DISPLAY switch. The
Delay Pickoff circuit receives the 'B' sawtooth in all posi-
tions except Time-Base A, and ‘A" SINGLE SWEEP. The
Horizontal Amplifier receives the sawtocth in Time-Base B
and ‘B" INTENSIFIED BY 'A’ positions.

The Unblanking C.F. V293A output is connected directly
to the HORIZONTAL DISPLAY switch. The signal is coupled
to the crt circuit in the Time-Base B and 'B' INTENSIFIED BY
‘A" positions. The signal rests at about +40 volts during
periods of no sweep, and rises to about +90 volts to gate
the crt beam on during a sweep. Note that the Time-Base
B unblanking pulse amplitude is about 15 volts lower in
amplitude than the unblanking pulse of Time-Base A. This
difference permits the Time-Base A unblanking pulse to
brighten a part of the trace that indicates 'B' INTENSIFIED
BY ‘A"

Alternate-Trace Sync A

Synchronizing pulses for alternate-trace plug-in preampli-
fiers are supplied via D142 and the differentiating network
C154-R154. Both positive and negative sharply differentiated
output pulses arc opplied from C154-R154 to the plug-in unit.
Only the positive pulses are used by the plug-in unit
alternate-trace switching circuitry.
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The quiescent voltage at the junction of D142 and C154
is approximately —3 velts. The quiescent voltage on the
other side of D142 is about —3.1 volts, As the Sweep-Gating
Multivibrator switches and V145 plate drops to about —7.5
volts, D142 conducts. The plug-in side of C154 then drops
about —2 volts [less than the —4.5 volts possible due to
additional circuit capacitance loading the output of C154).
The charge on C154 rapidly stabilizes at —7.5 volts, and
remains there until the Sweep-Gating Multivibrator ter-
minates the sweep. At this time, the plate of V145 rises
very rapidly momentarily cutting D142 off. Cutting off D142
disconnects the capacitance of the dual trace switching cir-
cuitry at the time that any loading capacitance would slow
the action of Disconnect Diodes VI152A and B. The positive
pulse from C154-R154 switches the alternate-trace plug-in
unit from one trace to the next trace. (See the instruction
manual for the alternate-trace plug-in unit in use.)

Alternate-Trace Sync B

Synchronizing pulses for alternate-trace plug-in preampli-
fiers are supplied from the screen grid circuit of V245, As the
plate current of V245 increases or decreases, the screen
voltage as developed across L249 decreases or increases
accordingly. Only the positive pulse is used by the
alternate-trace plug-in unit.

At the end of each Time-Base B sweep, a positive pulse of
about 15 volis is developed across R254 and sent directly
to the HORIZONTAL DISPLAY switch. The pulse from Time-
Base B is presented to the plug-in interconnecting plug only
when the HORIZONTAL DISPLAY switch is in the Time-Base B
or ‘B" INTENSIFIED BY ‘A’ positions.

HORIZONTAL AMPLIFIER

General

The input to the Horizontal Amplifier is selected from
waveforms applied from either Time-Base Generator A,
Time-Base Generator B or the External Horizontal Ampli-
fier.

The dec-coupled Horizontal Amplifier consists of the Input
Cathode-Follower (CF) stage followed by the Driver CF
stage that drives the paraphase Output Amplifier. The
Output Amplifier then drives separate Output CF's that
drive the crt horizontal deflection plates. The CF Capaci-
tance Driver tube in the cathode circuit of the left-hand
deflection plate Qutput CF pulls the cathode of the Output
CF rapidly down during o sweep. The gain of the Qutput
Amplifier is controlled by negative feedback applied from
the left Output CF to a frequency compensated network
between the Input CF and the Driver CF. The negative
feedback is modified for 5X sweep magnification.

Input Circuit
The positive-going sawtooth voltages produced by the
Time-Base Generator circuits are coupled through a

frequency-compensated voltage divider to the grid of the
Input CF V343A. The input divider has a 1.5 to 1 attenua-
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tion ratio. The small time-constant network C340-R340 im-
proves the start of the waveform at the fastest sweep rates.
The two positioning controls, HORIZONTAL POSITION
R333 and VERNIER R338, affect the beam position by alter-
ing the dc level at the grid of V343A. The VERNIER posi-
tion control can move the spot about 2 centimeters while
the HORIZONTAL POSITION control can move the spot
from about the center of the crt screen to well off the left
edge. These limits apply when the HORIZONTAL DISPLAY
switch is in the INTERNAL SWEEP position. Because of their
low resistance, an adjustment of the positioning controls
does not alter the attenuation of the divider network.

“B"" Sweep Trace
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Fig. 4-9. ‘B' INTENSIFIED BY ‘A’ operation.

Driver Cathode Follower

Signals from the cathode of V343A pass either through the
input portion of the feedback circuit or straight into the
grid of the Driver CF V343B. The Driver CF eliminates pos-
sible loading of the feedback network by the grid of V364A
during high positive sawtooth voltages. The low output im-
pedance of the Driver CF drives the grid of V364A assur-

ing no distortion of the lincar sawtooth sweep voltage.

With the 5X MAGNIFIER switch SW347B in the OFF posi-
tion, the grid of the Driver CF V343B receives the positive
going sawtooth voltage from the center of feedback divider
network R348, R349, R355 and R356. The amplitude of the
sawtooth voltage as it leaves the cathode of V343A is re-
duced by a factor of five by the negative going sawtooth
voltage applied at the top of R355. With the 5X MAGNIFIER
switch SW347B in the ON position, or with the HORI-
ZONTAL DISPLAY switch in either external herizontal input
position, R348 and R349 are switched out of the circuit, and
the total signal voltage from the cathode of V343A is
applied to the grid of the Driver CF. Part of the feedback
circuit remains connected between the left deflection plate
Output CF cathode and the grid of the Driver CF, but
essentially no feedback action occurs due to the low im-
pedance of the Input CF cathode.

The NORM/MAG. REGIS. control, R358, is used to elim-
inate any voltage drop across R348 and R34% (5X MAGNI-
FIER OFF) when the crt beam is at the center of the screen.
It has no appreciable effect with the 5X MAGNIFIER ON.
Thus when the two centimeters of display al the center of
the screen are to be magnified, the display will be expanded
symmetrically about the center of the crt when the 5X
MAGNIFIER switch is turned ON.
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A MAGNIFIER neon glow lamp is located on the front
panel immediately below the HORIZONTAL DISPLAY switch;
circuitry for the lamp is shown with the 5X MAGNIFIER
switching detail of the Horizontal Amplifier diagram.

Output Stage

The Output Amplifier stage V364A-V384A is a paraphase
amplifier with output from both plates. Cathode followers
V364B-V384B provide high-impedance, low-capaitance loads
which help to maintain the gain of the stage constant over
the sweep range of the instrument. The Output CF's also
provide the necessary low-impedance output to drive the
capacitance of the horizontal deflection plates. Bootstrap
capacitors C364 and C384 improve the response at the
fastest sweep rates by supplying additional current from the
Output CF stage to charge and discharge the stray capaci-
tance in the plate circuit of the Output Amplifier.

Capacitance Driver

At the fastest sweep rates the current through the left-
hand deflection plate Qutput CF tube is too small to dis-
charge the stray capacitance in the cathode circuit at the
required rate. Additional current to discharge the stray
capacitance is provided by the gated pentode V398 caon-
nected in the cathode circuit of V364B. This permits the
cathode of VY364B to run down at the required rate. A sim-
ilar current boost is not required for V384B since this tube
is the positive-sawtooth cathode follower and the cathode
runs down during the retrace when speed and linearity are
not important.

Because the plate current of a pentode is fairly constant
over a large range of plate voltage, the current through
V398 will remain nearly constant even though its plate falls
about 150 volts due to the negative sweep sawtooth wave-
form.

The additional current required for fastest sweep rates is
obtained by applying a positive flat-topped pulse to the
grid of pentode V398 during the period of the sweep. The
pulse is derived by differentiating the positive-going saw-
tooth from the cathode of V384B with C390 and R3%90. The
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pulse amplitude is proportional to the slope of the sawtooth,
and thus proportional to the sweep rate. The pulse first
becomes noticeable when the sawtooth voltage at the
cathode of V384B exceeds the rate of about 1.6 volts/

usecond.

External Horizontal Amplifier

The External Horizontal Amplifier is a cathode coupled
circuit providing the necessary gain to drive the horizontal
amplifier from external signals. An input attenuator and a
gain control provide horizontal deflection factors between
approximately 0.2 and 15 volts per centimeter.

A front-panel binding post labeled HORIZ. INPUT couples
externally-derived signals to the Horizontal Amplifier circuit
when the HORIZONTAL DISPLAY switch is in either of the
EXT. positions. A preamplifier stage, V314 amplifies the
external signals before applying them to the input attenu-
ator of the Horizontal Amplifier. The position of the HORI-
ZONTAL DISPLAY switch determines whether the signal is
directly coupled to the grid circuit of V314A, or whether
a 10:1 frequency-compensated attenuator is connected in
the signal path. In either case the input resistance is 1
megohm paralleled by approximately 47 picofarads.

The External Horizontal Preamplifier V314 is a cathode-
coupled amplifier. V314A is a cathode-follower and V3148
is a grounded-grid amplifier stage. The VARIABLE 10-1
control provides a means for adjusting the gain over a 10
to 1 range. The Ext. Horiz. DC. Bal. control R317 adjusts
the dc level of V314B grid so that its cathode is at the same
voltage as the cathode of V314A under no signal conditions.
With the cathodes at the same voltage there is no current
through the variable attenuator control R314. By this ar-
rangement an adjustment of the VARIABLE 10-1 gain control
does not change the dc level at the plate of V314B and
therefore does not affect the positioning of the crt beam.

Delay Pickoff Circuit

General

A sawtooth waveform from either Time Base Generator
is applied to the input of the delay pickoft comparator cir-

DELAYED TRIGGER il DEL'D TRIG.

V4288 —— 10 (A" SWEEP CIRCUIT -~

Fig. 4-10. Delay Pickoff Circuit block diagram.
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cuit. (See Fig. 4-11) This circuit is a difference amplifier
which compares the voltage level of the input sawtooth
against a fixed voltage obtained from the DELAY TIME
MULTIPLIER control. When the voltage level of the input
sawtooth waveform reaches a certain level, as determined
by the setting of the DELAY TIME MULTIPLIER, the output
of the comparator circuit triggers the Delayed Trigger Multi-
vibrator. The Delayed Trigger Multivibrator then initiates
the delayed trigger which is applied through a differentiating
circuit to the delayed trigger cathode follower. QOutputs
from the delayed trigger cathode follower are applied to
the DEL'D TRIG. connector on the front panel and to the
HORIZONTAL DISPLAY switch. Delayed trigger pulses are
connected to the 'A’ sweep circuit when the HORIZONTAL
DISPLAY switch is in the positions 'B' INTENSIFIED BY ‘A’
and ‘A" DEL'D BY B

Difference Amplifier

The Difference Amplifier V414 and V424 receives the
sweep sawtooth from the Time Base indicated by the neon
lamps directly above the DELAY-TIME MULTIPLIER dial.

The Difference Amplifier permits a time selection of any
rate sawtooth voltage. (The accuracy decreases above 2
usec/cm). The time selection is bosed upon the position of
the DELAY-TIME MULTIPLIER dial, setting the voltage at the
grid of V424. Thus a volfage comparison becomes a time
selection because the sawtooth voltage is changing at a
definite rate. Assume that the sawtooth input to the com-
parator difference amplifier wes moving at a rate of 15
volts per millisecond (TIME/CM = 1 MILLISEC/CM). Then if
the DELAY-TIME MULTIPLIER dial was set to 2.0 (2.0 is
equal to 30 volts of a 150 volt sawtooth) the delay pickoff
would generate a delayed trigger 2 milliseconds after the
sawtooth started.

To permit the Difference Amplifier to have the dynamic
range of 150 volt grid signals it is necessary to establish
a constant cathode current. A second reason for a very
constant cathode current is that the Difference Amplifier
output voltage must always go between the same limits
regardless of which portion of the sawtooth is amplified.

Constant Current Tube

The normal long-tailed cathode resistor found in many
Tektronix amplifier circuits provides a relatively constant
current for a tube with limited grid voltage swing. Thus the
constant current system of the Difference Amplifier must be
improved since the grid signals have a 150 volt amplitude.
Triode V428A grid rests at —100 volts and its cathode
is then long-tailed to the —150 volt supply. R428 assures
that the cathode current of V428A will remain essentially
at 5 milliamps. Thus the plate can move over a wide volt-
age range without appreciable current change in the
system. The triode plate resistance changes as the plafe-
to-cathode voltage changes, thus assuring a constant-current
cathode circuit for the Difference Amplifier.

Delayed Trigger Multivibrator

The Delayed Trigger Multivibrator receives a dc coupled
signal from the Difference Amplifier. With the sawtooth
at a voltage below the time-selection point, the grid voltage
of V445A rests at about +190 volts. Shortly after the saw-
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tooth has passed the fime-selection point, the grid rests
at the 4225 volt supply. It is within this 30 volt range
that the 4 volt hysterisis limits of the Delayed Trigger Multi-
vibrator exist. The multivibrator flips as the input veltage
rises to about +210 volts. V445B is held in conduction dur-
ing the quiescent state of the Delayed Trigger Multivibrator.
As the grid of V445A is carried positive, causing it to con-
duct, the plate of V445B rises sharply from about +330
volts to +350 volts. The output square wave is then dif-
ferentiated by C454 and the combined resistance of R454
and R455.

Delayed Trigger C.F.

The grid of V428B rests at —4.5 volts, holding the tube
at cut-off. As the output of the Delayed Trigger Multivi-
brator switches positive, the differentiated pulse takes V428B
out of cut-off, and delivers about a 5 to 7 volt pulse to the
DEL'D TRIG terminal and the HORIZONTAL DISPLAY switch.

A waveform ladder diagram is presented in Figure 4-11
showing the sequence of operation throughout one complete
sawtooth.

LOW-VOLTAGE POWER SUPPLIES

General

The low-voltage power supplies produce all operating
voltages for the oscilloscope with the exception of parts
of the crt circuit. These power supplies produce regulated
voltages of —150, +100, 4225, +350, and 4500 volts
and two unregulated outputs of <180 and +-340 volts.
In addition a separate transistorized power supply provides
regulated +12.6 volts for filaments of tubes in either the
P80 Probe, or in the Type 81 Plug-In Adapter, and other
80 series plug-in units.

Each of the power supplies operates in a similar manner.
A sensing circuit compares a sample of the output voltage
against a fixed reference voltage. Any error in the output
voltage produces an error signal which is amplified and
applied to the series regulator tube(s), causing the series
regulators to compensate for the error and return the voltage
to normal.

Reference voltage for the —150-volt supply is obtained
from a gas filled voltage regulator tube. Reference voltages
for the other regulated power supplies, except the filament
supply, are obtained from the output of the —150-volt
supply. Consequently, operation of the regulated power
supplies is dependent on operation of the —150-volt supply.
The output voltages of all the regulated power supplies
can be changed slightly by adjusting the output of the
—150-volt supply.

Power Transformer
Plate and filament power for the tubes in the Type 585
is furnished by a single power transformer, Té01. The

primary has two equal windings which may be connected
in parallel for 117-volt operation, or in series for 234-volt
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Circuit Description — Type 585

Delay-Time Multiplier Set at 6.0

c\’\e |c

|
V414 Grid Signal |

+225 V|
DELAYED TRIGGER | f
MULTIVIBRATOR ~+4210Vf———__ _ \__ =30V
|

Gt P

Trip Voltage Levels

V424 Plate | [
|
+350V ‘
~20V
V4458 Plate :
=415V
- ov
—45V
V428B Grid

. N

T
I
|
|
Delayed Trigger =+3V
Pulse
o
\

V428B Cathode

Fig. 4-11. Waveform ladder diagram of the Delay-Time Multiplier
tircuit operation.

operation. The power supply will maintain regulation over
line voltage ranges of 105 to 125 volts, or 210 to 250 volts,
rms, 50-60 cycles, when the line voltage has less than about
3 to 59 distortion of the waveform peaks. All Type 585
power transformers, after serial number 310 are provided
with two 6% Boost-Buck windings to permit primary turns
adjustment to suit slightly ditferent line voltages from those
just mentioned. Refer to Figures 2-1 and 2-2 for additional
details.

— 150-Volt Supply

Reference voltage for the —150-volt supply is furnished
by a gas diode voltage-reference tube V609. This tube,
which has a constent voltage drop, establishes o fixed
potential of about —87 volts at the grid of V624A, one-
half of a difference amplifier. The grid voltage for the
other half of the difference amplifier, V6248, is obtained
from a divider consisting of Ré15, R616, and Ré17. The
—150 ADJ. control Ré16 determines the percentage of
total output voltage that appears at the grid of V624B
and thus determines the total voltage across the divider.
This control is adjusted so that the output voltage is —150
volts, #-2%.

If line-voltage or load fluctuations tend to change the
output voltage, an error signal is produced between the
two grids of the difference amplitier. The error signal is
amplified in V624B and V634 and applied to the grids of
the series tubes V627, V637 and Vé47. The resulting change
in voltage at the plates of the series tubes corrects the

4-14

—150-volt bus back to its original value. Capacitors C617
and C628 improve the ac gain of the feedback loop to
increase the rate of response of the regulator circuit to
sudden changes in output voltage and to reduce ripple.

A small amount of unregulated bus ripple is coupled to
the screen of V634 through R637. The phase of the amplified
ripple voltage at the plate of V634 is such as to cancel most
of the ripple on the —150-volt bus.

+ 100-Volt Supply

Reference for the +100-volt supply is a voltage located
at a peint near ground potential obtained from a divider
R650-R651. V664 essenfially compares the reference voltage
to ground. Any voltage change at the +100-volt output is
amplified and inverted in polarity by V664 and applied to
the grid of series regulator V677A correcting the output
voltage. Capacitor Cé50 improves the ac gain of this circuit
and helps to eliminate ripple.

A small sample of the unregulated bus ripple appears at
the screen of Véé4 through Ré67. This produces a ripple
component at the grid of series regulator V6/7A that is
opposite in polarity to the ripple at the plate. This tends
to cancel the ripple at the cathode and hence on the 4-100-
volt bus. This same circuil also improves the regulation
in the presence of line-voltage variations.

+ 225-Volt Supply

The +225-volt supply source is the secondary windings
between terminals 5 and 7 and terminals 10 and 14 of T601,
part of a two-voltage supply. Diodes D702 A and B serve
as full-wave rectifiers for the +225-volt supply, with their
center lead connected to the +180-volt unregulated supply.
Voltage from the full-wave rectifier system is added to the
+180-volt unregulated lead to provide sufficient voltage for
the +325-volt unregulated lead and the +225-volt regulated

supply.

Reference for the +225-volt supply is a voltage located
at a point near ground obtained from the divider R680-R681.
VE84A essentially compares the reference voltage to ground.
Any voltage changes at the +225-volt output procduces an
error voltage between the grids of the difference amplifier
Vé84. The error signal is amplified in both V684 and V694,
and coupled to the grids of series regulators V677B and
V737A. The voltage change at the cathode of V4778 and
V737A, due to the regulator action, is opposite in polarity
to the original error signal keeping the output voltage con-
stant. The unregulated output of about +325 volts is used
by the oscillator of the crt high-voltage supply. It is un-
necessary to regulate this voltage as the crt supply has its
own regulator circuit.

+ 350-Volt Supply

The +350-volt supply source is atf the common connection
between Diodes D732 A and B. These diodes are part of
a full-wave bridge rectifier system.

7
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The negative lead of the +350-volt rectifiers is connected
to the +180-volt unregulated bus of the +100-volt power
supply. Thus both the +225-volt and +350-volt regulated
supplies are elevated on the +180-volt unregulated bus.

Good engineering practice does not permit using a semi-
conductor two diode full-wave rectifier system because line
voltage transients can exceed the peak inverse voltage rating
of the diodes. Thus an advantage of the two voltage system,
as used with the +225-volt and +350-volt regulated sup-
plies, is that capacitor C730 protects all diodes from high
peak inverse voltage transients.

Reference for the +350-volt supply is a voltage located
at a point near ground obtained from the divider R710-
R711. V724 essentially compares the reference voltage to
ground. The operation of the regulated circuit is the same
as that described for the +100-volt supply.

+ 500-Volt Supply

Rectified voltage from terminals 20 and 21 of Té01 is
added to the regulated +350-volt supply to furnish power
for the -+500-volt regulator. Reference for the +500-volt
supply is a voltage located at a point near +350 volts
obtained from the divider R740-R741. V754 essentially com-
pares this voltage to the +350-volt supply. The regulator
action of this circuit is the same as that described for the
+100-volt supply.

+ 12.6-Volt Supply

A transistorized +12.6-volt dc regulator supplies voltage
for use within plug-in units of the Type 585 Oscilloscope.

Rectified voltage from terminals 33 and 34 of T601 is
used both by the Time Delay Relay K600 with Ké01, and
by the +12.6-volt Regulator.

Reference voltage for the +12.6-volt supply is at the
center point of four resistors in series-parallel between the
+100-volt supply and ground, R781 A and B, and R782-R783.
The reference voltage is applied directly to the base of
amplifier Q774 where it is essentially compared to the
4+12.6-volt bus. Emitter follower Q793 provides current
gain to correction signals amplified by Q774, controlling the
Collector-to-Emitter resistance of Q797 to maintain the proper
voltage of the +12.6-volt supply lead.

The +12.6-Volt Supply voltage tolerance is not as rigid
as the other reguloted supplies, and its output may go as
high as +13.25 volts under small load conditions.

In erder for the +12.6-volt supply to warm up ftube
heaters before the Time-Delay Relay closes, a special turn-on
voltage is applied to the base of Q774 via R780 from the
+180-volt unregulated supply.

To protect the power transistors in the event Q774 is
removed from its socket, diode D792 will clamp the base
of Q793 to the +20-volt unregulated supply. Otherwise
the base of Q793 would rise toward the +180-volt unregu-
lated bus and damage both itself and Q797.

B
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Circuit Description — Type 585

Time-Delay

A Time-Delay relay K&00, in conjunction with relay Ké01,
delays the application of power supply voltages to the
oscilloscope tubes for about 15 to 45 seconds. This delay
allows the tubes to warm up before operating potentials are
applied.

CRT CIRCUIT

Cathode-Ray Tube Control Circuits

The INTENSITY control R824 varies the voltage at the grid
of the crt to control the beam current. The FOCUS control
R854 varies the voltage at the focusing anode to focus the
trace. The ASTIGMATISM control R864 varies the voltage at
the astigmatism anode to adjust principally the spot vertical
dimension. The GEOM. ADJ. R861 varies the field the beam
encounters as it passes from the vertical plates to the hori-
zontal plates to control the linearity at the extremes of de-
flection. The VERT. SHIELD VOLTS ADJ. control R860 permits
minor changes of crt deflection sensitivities and linearity.

High-Voltage Supply

A 60-kc modified Hartley oscillator furnishes power for the
three power supplies that provide accelerating potentials
for the crt. The main components in the oscillator circuit
are the pentode V800 and the primary of T801 tuned by
C808.

A half-wave rectifier V862 provides —1350 volts for the
crt cathode. V862 supply is the reference supply, and is the
only one of the three that is firmly regulated. A half-wave
voltage tripler circuit, V832, V842 and V852, provides 48650
volts for the post deflection accelerator anode. The two
supplies provide o total accelerating voltage of 10,000
volts. Both supplies are referenced to the —+100-volt regu-
lated supply through the decoupling filter RBOT-C801.

A floating half-wave rectifier V822 furnishes bias voltage
of — 1450 volts for the crt grid. This floating grid supply,
independent of the cathode supply, allows dc-coupled un-
blanking to the crt grid. All three supplies employ capacitor-
input filters.

Reference for the —1350-volt cathode supply is a voltage
near — 150 volts obtained from a tap on the divider net-
work R840 through R844, The resistance ratio of the divider
is determined by the setting of R840 labeled HY. ADJ. The
reference voltage is essentially compared to —150 volts by
V814B. When R840 is properly adjusted, the voltage at the
HV ADJ. Test Point will be —1350 volts.

i variations in load change the voltage on the —1350-
volt bus, an error signal will exist between the grid and
cathode of V814B. The error signal will be amplified by
VB814B and VB14A; the plate of V8I4A varies the screen
voltage of the oscillator tube V800, thereby controlling its
output.

The +8650-volt supply and the negative bias supply are
regulated indirectly, as the output voltage of all three sup-
plies is proportional to the output of the oscillator circuit.
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Circuit Description — Type 585

Unblanking

As mentioned previously, dc-coupled unblanking is accom-
plished by employing separate power supplies for the grid
and cathode of the crt. Unblanking pulses from the Time-
Base Generators control the crt grid through cathode fol-
lowers V183B, V293A and the floating grid supply. (V183B
is diagrammed with the Time-Base Generator A and V293A
is diagrammed with the Time Base Generator B).

At the fastest sweep rates the stray capacitance of the
floating crt grid supply makes it difficult for the crt grid
to rise fast enough to unblank the crt in the required time.
An isolation network composed of R827, R828 aond (828,
C829 isolales that capacitive loading. By this arrangement
the fast leading edge of the unblanking pulse is coupled
through C828 and (€829 to the grid of the crt. For short
duration unblanking pulses, at the fastest sweep rates, the
power supply itself is not appreciably affected.

Longer unblanking pulses at slow sweep rates, charge the
stray capacitance in the circuit through R827. This pulls
up the floating supply and holds the crt grid at the un-
blanked potential for the duration of the unblanking pulse.

Amplitude Calibrator

The AMPLITUDE CALIBRATOR is a square-wave generator
producing an output at approximately 1 ke which is avail-
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able at the front panel CAL. OUT connector. Multivibrator,
V875 and V885A, is connected to switch the cathode fol-
lower, V885B, between cutoff and conduction.

During the negative portion of the muitivibrator output
waveform the grid of V885B is driven well below cutoff
and its cathode rests at ground potential. During the posi-
tive portion of the waveform V875 is cut off and its plate
rests slightly below 4100 volts. The voltoge at the plate
of V875 and grid of V885B when V875 is cut off, is deter-
mined by the setting of the CAL. ADJ. control R879.

Cathode-follower V885B has a precision, tapped divider
for its cathode resistor. When the CAL. ADJ. control is
properly adjusted, the cathode of V885B is at +100 volts
when V875 is cut off. By means of the tapped divider R885
through R893 and a second 1000 to 1 divider RB96-R8%7,
output voltage steps are available from 0.2 millivolts to
100 volts. €885, connected between the cathode of V8858
and ground, corrects the output waveforms for a slight
overshoot.

A 0.25 ohm resistor located between the CAL OUT coax
connector and ground is approximately equal to the resist-
ance of the braid of a 42 inch long RG-58A/U coax cable.
Ilts purpose is to cancel any coax braid ground current effects
on calibrator voltage accuracy that may exist when the Type
585 AMPLITUDE CALIBRATOR is employed as a signal
source between the oscilloscope and some other instrument
chassis. The ground currents in this case are usually de-
veloped in the ac power line third wire grounding system
when the Type 585 and the other instrument chassis are
supplied from different convenience outlets.
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Maintenance — Type 585

‘A’ TRIGGER TIME BASE HORIZONTAL AMPLIFIER HIGH VOLTAGE POWER
CIRCUIT GENERATOR A SUPPLIES AND CRT CIRCUITRY

EXTERNAL
HORIZONTAL
AMPLIFIER

LOW VOLTAGE
POWER SUPPLIES

CALIBRATOR ‘B’ TRIGGER CIRCUIT DELAY PICKOFF CIRCUIT TIME BASE GENERATOR B

VERTICAL AMPLIFIER CATHODE RAY TUBE
OUTPUT STAGE

DELAY LINE REGULATED FILAMENTS VERTICAL AMPLIFIER PLUG-IN UNIT

POWER SUPPLY DELAY LINE
DRIVER STAGE

Fig. 5-9. Physical location of circuits which compose the Type 585 Oscilloscope.
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Calibration Procedure — Type 585

SWEEP LENGTH
NORM. MAG. REGIS Va

LOCKOQUT LEVEL
“A” TRIG. SENS '

| GEOMETRY

“A"” TRIG. LEVEL CENTERING
H.V. ADJ. —1350V.

CAL. ADJ. —150 ADJ.

EXT. HORIZ. D.C. BAL.
“B"" TRIG. LEVEL CENTERING

Fig. 6-17. Right side view of the oscilloscope showing the location of the ‘B’ TRIG. LEVEL CENTERING adjustments and test points.
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Calibration Procedure — Type 585
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Fig. 6-18. Top view of the oscilloscope showing the location of internal adjustments. Before Serial No. 2585.
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Fig. 6-19. Top view of the oscilloscope showing the location of internal adjustments. After Serial No. 2585.
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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
ITSELF DUE TO NORMAL MANUFACTURING TOLERANCES

AND TRANS!STOR AND VACUUM TUBE CHARACTERISTICS.
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ALSO SEE IMPORTANT NOTE ON TIME-BASE A TRIG. DIAG. sov/cM % +'f§ HO%IZONTAL DISPLAY
Sms/CM Pt e T «——————— MILLER RUNUP CIRCUIT—~——|
[ S e e e e e B o b RI193 RUNUP CF
| [ 180V 100 +350V
+ 500V
| TRIGGER PULSE FROM | cl183
PLATE, PIN ©,V35 Rl RITO
| (TIME-BASE TRIG, A DIAG,) | RI90 ¢ _i CI190 6 = + GATE OUT CF < RIGS 47
1011070 47K S T 12 vI93A 3 20k
| Ti2G| VI35A | P
RI92 %6DV8 ’_ﬂ ci70
——————————~|—-——[ ———————— S lgt')s"(:' 100 e :'fs'ﬁ" I'°°5
DELAYED TRIGGER PULSE EFFECTI;/E S/N P
FROM SW30I1-1F 101=-107T
I ( DELAY PICKOFF DIAGRAM | Loy -150V RAI34K
E \ ! BI67 —24.1
| C“;i RI0S j-cxo-s | RI34 :,_(3“ TAP) = ?‘;gs L | NE-2 +82.1
| | 6K
> Ri67
1 FLog | 1.5M .
&ms/cM DISCONNECT DIODES SAWTOOTH TO
~ 150V | HORIZ. DISPLAY
RI137 +100V W347A~2
L N 47 I e, HORIZ, AMP,
S = el e e B e g i Rl ey e RI4; R148 cisi_L
ci34 = 10K 18K 2707
(SEE TIME-BASE TRIGGER A DIAGRAM) 10
T44 _ JI§ ies +150
. —— -lo
L J ml £
D44 T ‘ | MILLER RUNUP Sma/ca
] fo 45K TUBE
. = | o | S SAWTOOTH OUT CF
———————1—— - Sw 301 \v by | RI73 +3s0v
! +100v HORIZONTAL | +100]
PELAY TRIG. —mr— DISPLAY i ‘ Z ’:g‘}el
FORADDITIONAL 3F
| | DELAY TRIG.  <rizz  DETAILS SEEEXT R.L"La“ S e -2,6
- %3.‘7_104 AMPLIFIER $G8K HORIZAMPDIAG. . _ S12K ( l 5 e
471 TIME BASE B -850 R144 Dlaz t t -
e = TI26 | 1 L 150v smyCcMm
108 | o8 8K —
| |
. 5 e ‘e! NSIFIED BY'A —O
__t 'c.l)‘oa‘ 7 & INTH 5V 7— : : FOR DETAILS SEE
0 _ ‘A’ DELAYED BY ‘B’ ¢—O . | | TIMING SWITCH DIAG,
=%ime o aoes! o122 I'————SWEEP- GATING MULTIVIBRATOR > i H i
| Ti26 TIMEBASE Al O i ! HORIZONTAL
~180v : SW 160 2F¢R 3IF¢R | | DISPLAY
SRiB1 P-lﬂf«i T W SINGLE SWEEP ¢—O |"_“ ___________ O 4R
-—ESET 17 7 ALTERNATE-TRACE SYNC PULSE
- l womz, —|*'°| © a = TO PLUG-IN CONNECTOR
=15 ATTEN. I RI52 cl154
_____ = Xt [o] 1 80 270
+ 1 1
=0 i i —)
= 1
STADLTY RIt0 Rizo  cize [ | $Rize : Tox e
b I
100K 2 47 .0l I 10K H
/ = B129 ' =1
-150V -s2.9 - | -150v
2 hied 120 NE-2 !
/ READY
GANGED 1
CONTROLS =
\ VI33A
\ %6Du8
o St — SWEE 35
PRESET. oNeTa i ‘L
3 @ ive
S 2K
SRI78
F1e 3K
() CKOUT e 1
LEVEL At SEE PARTS LIST FOR EARLIER B
-150v ol VALUES AND 5/N CHANGES OF 150V
PRESET S PARTS MARKED WITH RED
ADJUUST TINT BLOCKS
-150v R130
LOCKOUT MULTIVIBRATOR — 22K
M,
+ —1s0v 04-21 - 62

TYPE 585 OSCILLOSCOPE

AB

TIME -BASE GENERATOR A

CIRCUIT NUMBERS
100 THRY 199




TO CATH. 4 PIN B, VI83A TO CATH.y PINS 3£8,VI73 TO GRIDs PIN9yViel
HOLD-OFF CF UN CcF MILLER RUNUP TUBE
(TIME-BASE GEN: A DIAG.) (TIME~BASE GEN. DIAG.) (TIME-BASE GEN. A DIAG.)

]
|
u‘-'énz aF¢R 4AF ER
| 1
: A ! |
F 2 ) —e—O0—
c160k klooH
\ Py 1OM
1 O—sp M
C180E
RIGOG
Q) SEC. 5 0—: CUGOL Oy > 10M
" L 5
cieoo .2 0— T
O.l —
ol 0 o—4 O—
- (AT N-N]
50 o—=e¢ 0.1 O
cisoc 20 0— o=
022
10 Oo—1e O—q
O— O—iq ’—-O
O—4 1808 MILLISEC, 0—4 cicon 0 e
0022 «Oi
o 3} ) o 3 o] Ol
O— .5 O— —0 O
O—¢ciaoa .2 —cicoa > &
180 00!
& - L, W it O RIGOF
A = Cl@OF 5M
o—_ = S0 o— &% 0 e, A
] R1GOE
O 20 O—"q b—-=0 e o
Cle_Oi R1600
4.5-2! IM
o——+¢ 10 o -! ’e} A
Cle0D
Oy Oy B\?. p—C) [ —
"
(o — 2 O0—4¢cicoc —0 P
A4 SEC. 4.5“;7.5
o T— i O =i O o RIGOC
) 500K
SR18OB -5 © Q= R16oE |
>4.7M 200K
2 —cicon 0 o B
5
= (e -H O RIGOA
100K
.08 o
ClL0A
RIBOA 15-7
470k — =
TIMING 2 "
BlIEOW | 6OV RIGOX
}‘—TAPA\CQTOP‘S_—.‘ . NE-2 10K
-150V
MOUNTED ON RI&OY
SWITCH IS AS SHOWN
HOLD-OFF ONLY WHEN RIGOY IS SwWieoQY
CAPACITORS IN CALIBRATED POSITIO;—\/
£ RESISTORS (ROTATED FULL RIGHT)
RIGOZ RIGOT
500
TYPE 585 OSCILLOSCOPE TIME-BASE A TIMING SWi'TCH -150V
4 .27-62 TIMING
— RESISTORS



TRIGGER MULTIVIBRATOR

AHRTH +210
100\V/cM Higégpég- otes

BmS/CM
(DEC.) (DEC.)
4220V +225V
[FES s s e B n TRIGGER INPUT AMPLIFIER
I ! (DEC)
| +i00v +225 | +225V
! | $RO3 4p4p
l | TI2K Arzae
TO PIN7V 2334
| L L | 4 (TIME-BASE B SWP.
3 W :»W | L i vess GEN)
b R7S o> RE7 S cs7 60v/8
| g T | =1 R WON
l | +76.3 [ I]Rgé
i +178 RB8 < 24
| = = | 270k3 1234 _
| ' sv/cMm :lf +224.5
| +100V +225 | . # : :‘: +520
5mS/CM
| ~—ao0€D oec
S/NO24 +100V
L—'___—__—_.‘—_I +iq7
DECOUPLING NETWORK : B
R9 6
33K
WAVEFORMS & VOLTAGE READINGS WERE
c78 OBTAINED UNDER FOLLOWING CONDITIONS:
ool TRIGGER SIG.:
R78 WAVEFORMS <. +LINE
800 VOLTAGES ....iovsnns . e« NONE
v TRIGGERING LEVEL!
C— /] WAVEFORMS ¢4 evvveeeennnsrannnans CENTERED
1G, L
- CENTER R79 UPPER V. READ. +«.vvs sivretin @ G
19, 33K LOWER V. READ. -+t e CW
i : HORIZONTAL DISPLAY +vreeviecses » TIME—-BASE B
IRS7CM 150 ALSO SEE IMPORTANT NOTE ON TIME-BASE A
% TRIG- DIAG.
+ioov
6.3VAC csa
.00t R63 -
R62 390K
A YL A R67
INTERNAL TRIG, <51 2 54 VA T ReS 100K
SIGNAL FROM TRIG. Q! N 100K 270K
PICKOFF CF (VERT. ] o RS3 e
AMP. DELAY LINE | 470K 47K TRIGGERING
DRIVER) | LEVEL
| = = -is50v
RS2 c52 !
100 02 |
|
I
i
1
|
)
[
l sweo
TRIGGERING | _ _ ___ __
—
INTERNAL TR IG. €36
SIGNAL FROMRTRIG. 01 LINE
PICKOFF CF(VERT,  —sm————1—0 1.
AMP, DELAY LINE N
DRIVER) 0 bC
EXT. SEE PARTS LIST FOR EARLIER
——0 ac VALUES AND 5/N CHANGES OF
) PARTS MARKED WITH RED
= C°~'|>7 TINT BLOCKS
4-20-62
UN
+ TYPE 585 0SCILLOSCOPE AA TIME-BASE B TRIGGER

CIRCUIT NUMBERS
50 THRV 99



WAVEFORMS & VOLTAGE READINGS were
OBTAINED UNDER FOLLOWING CONDITIONS:
STABILITY !

WAVEFORMS +tvinvvnearssenssss. PRESET

SW3474,3R

UPPER V. READ. , veeie s CCW (NOT PRESET)
LOWER V. READ: +1vvrvrirnnnssas QW
ALso SEE IMPORTANT NOTE ON TIME-BASE A
TRIG. DIAG.

+l00ov
(DEC)
fe———— sweEp caTING
p2ss 3
5.6k 2
+225v
(DEC)

R234
Sk &

STABILITY

R210
100k 2 N
N

GANGED
CONTROLS

1
|
-150v |
|
|
|

TO HORIZONTAL DISPLAY SWITCH,

(CRT CI‘RCUIT DIAGRAM)

le———— MiLLER RUNUP CIRCUIT ————»]
+500V
p264 S
220k c267
+39
FUB. SN

STABILITY CF
+oov
( DE

TRIGGER PULSE
FROM TRIGGER
MULTIVIBRATOR,
vesg

(TIME -BASE B
TRIGGER DIAGRAM)

-150v

_l_ TYPE 58% QSCILLOSCOPE

RUNUP CF
R295 < GATE OUT CF V2838
30K $ V2938 % 608
R296
100K
o DISCONNEET SAWTOOTH TO
HOR 1.LON TAL
-150V DISPLAY SWITCH,
> SW3ZA-IF
~ (DELAY PICKOFF)
= 5 SW34TA-2D
MULTIVIBRATOR ——>| —-m sy HORIZ, AMPLIFIER
A +69
| NN
0 — TIMING
sv/eM HH ; L LT CAPACITOR
! ¥ | SEE TIMING SWITCH
SmS/CM v252 pmr | PETALS
Ho0¥ 12AL5 I i MILLER RUNUP
(DEC) J—==C260 |‘/ TUBE 5 i
| ! v2eé/ I
o sl ol ol
| i 2400 oLt
} y : 5 +100v 5w»$/CM
e
7 ! o
//\ li
p250 A !
2.7k y A g 1
c250 ’ L 4 :
39 Fd } / )
— id e !
= ¢ A R0 |
i s |
i - -150
ALTERNATE-TRACE ! ,( [ |
SYNC ULSETO ! ! TiMING
HORIZONTAL DISPLAY
SWITCH, SW301-4R | RESISTOR
(TIME-BASE GEN. A DIAG) ! |
| |
L 3FIR  4F¢R
= sW260 | |
e o)L -~
IFéR
fa#———————— HoLD- OFF ClReUIT : -
- |
1
SEE TIMING SWITCH ] +100V
DETAILS | (DEC) 3 F.'ﬁc"
HOLD-OFF ———_ L | |
CAPACITOE/}\ = 1 | »Vggjz
+100V | c20 o % —iol [EEneTn]~ [
(bEC) | L | Iaan -7 3 S R277
R276 <
bang | Y e i SBSR
%608 R283 :
LENGTH
b e—at— == o -3
=) el R29 S S
12K 3 Sr278
R281
7
-i1sov
-150v
SEE PARTS LIST FOR EARLIER
VALUES AND S/N CHANGES OF
PARTS MARKED WITH RED
TINT BLOCKS
N
4-20-62
AA TIME- BASE B GENERATOR

CIRCUIT NUMBERS
210 THRU 299



TO CATH,,PIN 3, V283A
HOLD-OFF CF
(TIME-BASE GEN, B DIAG.)

TO CATH, PIN 8,V2838
RUNUFP CV
(TIME - RASE GEN. B DIAG.)

To GRID, PIN |, V261
MILLER RUNUP TUBE
( TIME-BASE GEN. B DIAGL)

S\w 260
S E SIS & AN T -
2|I"¢R 3F§R 4|—-|¢R
|
| | 1
| | |
| I I
: <©260G N :
i 505 Vi 1
i O—0 + O0—s0
—0 o0—4 o B
SEC
———o0 0 b0 2 —
——o0 o—< b—o ! O
——o0 o—4 o 50| e —
— o o—ie Lo 20 o—
C26OF
c280€ _L o—d 0S50S . o 5
ST [ i
- ¢ c280D o— o 5 o
047
o o—4 L o 2 | MILLISEC Ot -850V
C260E
.00505 |
[ emed o—¢ ) S,
*—O c280C o—1q .5 o,
L0047 -
—0 I—- o—4¢ . o—4
C 2600
o 0—4 —o -V o
I
p
o cz808 o—¢ czeoc 0 S° o
470 7-45
- A Y o
—O o_.__.)._<__o 10 | 4 SEC o
Cc2e0B 2
p—o c280A o—¢ 3 ¢o S WL R260C
22 P 1L.OIM
—se o L o 2] o—4 b3
C260A _¢t
R280 e 3=-12 S
1.2M = S
WL R2608
L {eocer
—I1s50V 3
58¢% OSCILLOSCOPE b3
TY'PE R260A
MRH 404K
5.-3-62
TIME-BASE B TIMING -150vV

. HOLD ~ OFF
CAPACITORS

TIMING
CAPACITORS

Y

R260F
10.1M

R260E
©.06M

R260D
<4.04M

[ 1)1 M
RESISTORS



SW 30!

[ HORIZONTAL DISPLAY }——

________ [ |

FOR ADDITIONAL SWITCH DETAILS le s'k
SEE - TIME-BASE GEN. A DIAG.
DELAY PICKOFF DIAG. [ [
BLOCK DIAG. | | +100V
| !
! [
R300 : ! R21 )
HORIZ. A7 R Y| (oo
INPUT o VWA O30 Oe—0- VWA \___‘
o o R303 s V3/4A
° o ‘M hHebJus8
o -} =
[e] o
O X1 Q0
O | —————0O
R3I13
. 35k
XI10 3145y
? VOLTAGE READINGS WERE OBTAINED
R30ICS _g c3olc / UNDER FOLLOWING CONDITIONS:
900K S A 7-45 VARIABLE -0V HORIZ. INPUT SIGNAL.«asccteoesereas NONE
10-1 " HORIZONTAL DISPLAY.... EXT. HORIZ. ATTEN,
RIOIE ¢ C30IlE R3I5 X (x10)
3 S S 23K EXTERNAL HORIZ. ATTENUATOR ..t v ves. CW
nk ALSO SEE IMPORTANT NOTE ON TIME-BASE TRIG.
A DIAGRAM
889
\4
Xt v3i<48
¢ 319 R221 8:' I/z eDJs8
lcsom R317 @ 20K . 100 5T
I 12 100K i _[ -/
L. C320 + 0.5 P
= R3zo0 .008
2.3 K +90.5 TO HORIZ. DISPLAY
~150V = - SWITCH, &W 347A-IF
EXT. HORIZ. (HORIZ . AMP. DIAG.)
DC BAL. =
324
+225V

TYPE 5850SCILLOSCOPE

AA

SEE PARTS LIST FOR EARLIER
VALUES AND S/N CHANGES OF
PARTS MARKED WITH RED
TINT BLOCKS

EXTERNAL HORIZONTAL AMPLIFIER
ame

4 - 28 ~-62



SWITCH DETAIL

FOR ADDITIONAL SWITCH DETAILS
SE

E: CRT DIAGRAM

OUTPUT

DRIVER
CF AMPLIFIER

OUTPUT CF'S
4 HF CAPACITANCE
DRIVER

swad47a DELAY PICKOFF
o o s B B S i e HORIZONTAL | _ PSSO
E' T DISPLAY T 1
) !
2R IIFd R d 4IR
] 1 ]
1 ] S0V/CM ! |
; | I i
]
: ! c330 5mS/CM } !
i | (5728 +3sov | :
FROM (pEC) e
SwWP. 8 \ ! - L
SR330 ﬁél €33 L ! c3ss_L
>1.6M 7 10 ! ° 1.5 =
! R3s57
E ! e 22K
R340
FROM ! o
2.7 H +500V
SWE: A 126DJ8 ( Roo8
c340 ! 3K TAP
‘o ! I (] R364 o 2 w7
— 15K
= : £ -150Vv E C364
| T NORM./MAG. 3-12
25.8 +66 | +66 EGIiS. +470
+i24 +160.5 | +160.58 +350V +170.5 +500V loov/cMm
! (DEC.) ™
: NN
FROM | R351 R366 - smS/cM
EXT. HORIZ. } L 190 A%
AMP. : n : = v
1 /
mgas 1 : o—%—o : V3438 1 visas =, A" | +a70
! 5'F SWRCALS g Ve 60U8 = V364A V260U8 + 188 TO LEFT HAND
_ | 260U8 DEFLECTION PLATE
150V ! T R353
FIORIZO +225v i ! 3 L 3R396
[“,gsgt'gm I ) 1% V398 | | ioov jETee
oAby | | S B o
- i (I .
7333 ) | sms/c
: ] Mac.
.008 | AN
+z28v 1 : ADJ.
-1sov 1: +100V! ! SW3478
{ F-{5X MAGNIFIER
]
t -y
1 B
TIME BASE B |
‘B! INTENSIFIED BY ‘A }
‘! DELAYED BY'S'
TIME BASE A +soov
r—————/ Al SINGLE SWEEP OFF 236804;/'\8 & \’/3343
AT 6N ca8 RaBe Y26DU8
| FRE0Y | EXTERNAL Te-2sar 1t b4
X1 O W SR399
| | 2 B 7 s i $470K
R343 < B347 2386
| e | 00| NE-2 NE-2 (3%~ +a95 TO RIGHT WAND
! I DEFLECTION PLATE
= R337 +17%
| Cé“é' ] 100K +491
.00 I .
| = ) |+ 360
| i | 100v/cM | +2es
|y e
DEC. 3K TAP ¥ 5mS,
N R3843 4 w7 SIS
————— WAVEFORMS ¢ VOLTAGE READINGS WERE ISKS T ae
DECOUPLING OBTAINED UNDER FOLLOWING COMDITIONST L 3-12
HORIZONTAL POSITION:® + SO0V
HETWEaRN UPPER VOLTAGE READINGS o« os CCW
LOWER VOLTAGE READINGS o+ « s o o CW
VERMNIER s ce s oveccccrsncess s CW
WAVEFORMS ©
HORIZONTAL DISPLAY .« « « « TIME-BASE A SR EAETS LiST FoR EAIER
ALs0 SEE IMPORTANT NOTE ON TIME-BASE A TRIG. DIAG, \pl:;\_:_ﬁss':;ﬁ‘siluuvﬁ:augég OF
TINT BLOCKS MRR
4-20762

TYPE 685 OSCILLOSCOPE

AA

HORIZONTAL AMPLIFIER

CIRCUIT NUMBERS

330 THRU

599



DELAYED TRIGGER TRIGGER
“_—-—_D'FFERENCE AMP"'F'ER———’{ “_— MULTIVIBRATOR 4-'| AMPLIFIER

+100V
(DECOUPLED)

10V/cM [o1.
I T
+22BV sm5/CM
+350V
L4424 =
280ph R453 R454 ng“jg
33K 24390.7 10k 4 2
—5.4 2
R 424 100V/cM Rl‘é%e
12k R455
/ Z7OK
+190
+210.5
+225Vv =IBev
R431
1ok pELAY
TOP
+35 DELAYED TRIG. PULSE
oV s hDUL z TO GRID, PIN I, V114
R447 WAVEFORMS § VOLTAGE READINGS weee THRU €105, RIOS, RIO7
DELAY= TIME 39K OBTAINED UNDER FOLLOWING CONDITIONS : (TIME-BASE A GEN)
SAWTOOTH FROM MUL;r_‘lngER TRIGGER S1GNAL. . vese4 LINE

HORIZ. DISPLAY. . «« TIME-BASE A

CATH.,PIN 8, V2838 OO

!
|
I
|
(TIMEZBASE B GEN.) C DELAY-TIME MULT... T [
—o STABILITY : (TIME-BASE A) :
FOR WAVEFORMS ot ccovenraneens easaacesss PRESET
o ¥ +100V FOR UPPER V. READINGS. OV 1
SAWTOOTH “FROM 1 = FOR LOWER V. READINGS . ¢ vvevenesunesors s COW 1
CATH., PINS 3£8 V173 I : k (NoT PREsET) !
(TIME-BASE A GEN) e 1 R434 ALS0 5eE |MPORTANT NOTE ON TIME-BASE A TRIG. |
——o ! |
) 1
L—o \ CONSTANT TIME~-BASE B ' —
! ‘.:rg‘;EENT —150V ‘s INTENSIFIED BY A |
[ |
- -
| RS N | p— A’ DELAYED BY '8 |
1 100K 428A 100VM iy L?%— J-J oo TIME-BASE A I
i %6eDu8 e w !
1 5MS/CM A’ SINGLE SW?EP |
! R426 X10 !
1 47K . EXTERNAL 1
! Eo"'za Ly DELAY-TIME I
: K MULTIPLIER |
; —150V INDICATOR
LIGHTS d
' —150V l
1 1
| 1
1 l
| |
2F SW 347A SW 20! 1E
L m e e = = {HORIZONTAL DISPLAY |w_§— GANGED SWITCHES L~ | HORIZONTAL DISPLAY} ———————————————————————————————————— ;
FOR ADDITIONAL SWITCH DETAILS FOR ADDITIONAL SWITCH DETAILS
SEE:~ HORIZ. AMP. DIAG. SEE:- TIME-BASE GEN.A DIAG.
BLOCK DIAG. EXT. HORIZ. AMP. DIAG. SEE PARTS LIST FOR EARLIER
CRT DIAG. BLOCK DIAG. VALUES AND S/N CHANGES OF
PARTS MARKED WITH RED
TINT BLOCKS
GAB
4-713-62
TYPE B85 OSCILLOSCOPE DELAY PICKOFF

=+ » AA, CTRCUIT NUMBERS
410 THRU 459



TRIGGER CF’S

TRIGGER PICKOFF 1350
+ 225V
VIO83A R84 TO B SWEEP
4.7K
N Ri08I %6Du8 TRISCER
10 GROUNDED ON GROUNDING TAB OF C&7! LEK <locs4 BEAM RIOB6 JO
! | = st I .008 POSITION e TRIGGERING
8> NC s mDICATcRR Sogﬁc(s SWIO,
= AMPLIFIERS IFER (TIME -
Lol —_ LR TR e
D T TRIGGER
| & | }emu LINE RETURN 6CYs — = DIAGRAM)
| | | B1088
7 ALTERNATE-TRACE SYNC PULSE FROM TIME-BASE GEN NE~Z
‘ | = gen IR
J_T = RI0BBR
| l cnoz clo3 3K
o2 a
R1IO! A RIOB7 cloaa
| 10 220K I~ <005
] 1 -150v
z)—————l—wv—<— +100V vi0838
al | cnos RI103 %60U8
et .02 I 0
%| | = > FROM POWER SUPPLY vi0938 RI089
3 3)———1—-\/%,—4—— +225V %6DJ8 470K
1 | I Cl108 RIOS
o 02 10
RI1O7 RI097
Ll X | = 10 P— 220K
| | Tenoo Lenor : V/093A AT | l closs
. 7
l | I- I e cioo4 p: -
= - 109
3 .005 Blore =
[ | 6.3VAC » FROM TERM. 30 { 3t OF T6OI
5
l l +3S0v 17'% GERING
iGGERIN
IS 4 412.6V FROM REGULATED HEATER SUPPLY = : WJ“E o
| 2F¢R (TIME~
13 FROM PIN 3 RIO96 3 = BASEA
17 VAC FROM T&O!t 'r TRIGGER
| 12 FROM PIN ) DIAGRAM)
| | TO B SWEEP
TRIGGER
DISTRIBUTED AMPLIFIER
| | +100v Rico2
| | * I‘,D- 93.0.COAX TO DELAY LINE
RIOH _[4Cl1006<RIO04
R1010 é- RS 700 Tio4s RIO76  RIOGS
| I . 0 100 100
250 L) ‘M'T_ W
| ] RIOIZ SRIOOTSRIO0S =
CIOIOI?- [ 700
| = o oo P il L — I i L Q) 93.0.COAX TO DELAY LINE
- RI0OS B e R i It i ——-F-vL1024 ———-—- -—— G 5 VioT4 ; -
B V/0/4 Ci014 V1024 C1024 VI034 ¢y gclo34 Vio4g4 Cl044 VIO54 ¢ || gcio54 €4 { )| 4ci064 y7 b )—¢ci074
[ epva [loe  gpgs T1ees  gpus o 6pus |1 épus " 6DJs “® eDUs e
l I coz L ciozz [0 cro3z2 _[* ci042 £ closz [T cioez [ crorz ]
e T e T 7 18 T e 07-3 A < 8 T 5 .8 T 3 e T z
a4 s oy L kS l_cio7
| l e oL D) ooz |, /20 DN mRciosn |, D Froo oA\ cios |, /I & cioel = muen o NS
. R » R S, . sizEal o 7= P o .8 Yac, | S I i |
I g " " )’ —y'" ki "I [voLTacE READINGS
WERE OBTAINED
I | 3 9 g 3 3 8 3 8 3 9| g 39 8 3 WITH CONTROLS SET AS FOLLOWS:
INPUT SIGNAL:++eveess . NONE
| i 1 L L L L L STABILITY cw
| = = = = = = E POSITION: TRACE CENTERED
l | RIDI7 RIO27 RIO37 RIO47 RIOS7 RIO&7 RIOT7 ALso see IMPORTANT NOTE onN TiME-
150 150 150 150 150 150 180 BASE A TRIGGER DIAGRAM
! | : Lioi3* || Lioss* % Lios3*
) ~ j * A Li063*
wls £ Lio23% 1) dh L1043 ’l3
clo13 It 1z cio3s I clos3 3 L) ¥52
‘ | ‘ool RIOS3S .0O! RICL3S C1063 R10733
1 | 3K 3 3k 2 .ool 3K 3
] : o LioI5 =~ ———— TO PIN 16, INTER=
| ny T 000 000 s 000 - ) 04 CONNECTING PLUG
l TiOH4 VERT. GAIN ADJ.
| I : <1075
! TO PIN 14, INTER:
l 8 )7 93.0.C0AX CONNECTING PLUG
L J # FERRITE BEAD = -
\ (PARASITIC SUPPRESSOR)
SEE PARTS LIST FOR EARLIER.
's'ézizc-rONNEc“NG GALUBAAND 5/N CHANGES OF
1 PARTS MARKED WITH RED
e TINT BLOCKS
=8 -&8
TYPE 585 OSCILLOSCOPE AB VERTICAL AMPLIFIER DELAY LINE DRIVER

CIRCUIT NUMBERS
+ 1000 THRU 1189



+228V
a
RI210
R
TS PR (7
[
A
<1210, SR _’{ )
et i ek
= RH? o S e e, o g, hesom o St oy s e s e s LB e o e B B S e
Vizia $HAE2Y  vizeq $HUSZ2E VI2B4 95238 vizes $AKR5YE vies4
60JV8 6DJ8 €Dy8 60V8 6D0J8
ciziz [ crz22 [ crzs2 I crz42 [ cizs2 [
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