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General Information

The Type 555 Oscilloscope is a wide-range, dual-beam,
laboratory instrument providing accurate measurements in
the dc to 30 mc range. Two complete horizontal and verti-
cal deflection systems permit completely independent opera-
tion of the two beams. Either of two plug-in time base units
can control the sweep of either or both of the beams.

Both vertical channels utilize Tektronix plug-in preamplifier
units. This plug-in unit feature permits you to select the
bandpass, risetime, type of input, and sensitivity required
for your application. This selection is made by choosing
the proper plug-in unit for the application.

Special circuits incorporated in the Type 555 permit you
to select an accurate, continously variable, delay in pre-
sentation of one of the sweeps. The sweep may be delayed
from .05 useconds to 50 seconds after application of a trig-
gering pulse. This feature allows you to expand a selected
portion of the undelayed sweep thereby permitting pre-
cise time measurements. Both the delayed and the undelayed
sweeps are presented on the oscilloscope screen.

Vertical-Deflection System

Characteristics for both vertical channels are identical.
The actual figures depend on the plug-in units used with
the instrument. The following characteristics are given
assuming that Type K Plug-In units are used:

Bandpass DC to 30 mc (3db down at 30 mc =+, db)
Risetime 0.012 microseconds
Risetime .
12 Nanaseconds =——jml e
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¥
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Fig. 1-1. Vertical risetime of the Type 555 Oscilloscope using a
Type K Plug-In Unit.
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SECTION 1

CHARACTERISTICS

Triggering Modes
Time Base A and Time Base B—AC, DC, and AC Automatic.

Triggering Signal Sources

Time Base A and Time Base B—External, Lower Beam, Up-
per Beam, and Line.

Triggering Signal Requirements

Internal from Upper or Lower Beam signal—A signal pro-
ducing 2 mm of vertical deflection up to 2 mc. For fre-
quencies above 2 mc increased signal amplitude is required.

External triggering—A signal of 0.2 to 10 volts.

Sweep will trigger on larger signals, but TRIGGERING
LEVEL control operates over a =10 volt range.

Sweep Rates

Type 21 and Type 22—0.1 microseconds to 5 seconds per
centimeter in 24 accurately calibrated steps. Uncalibrated
vernier controls permit sweep rates to be varied continu-
ously between 0.1 microseconds and approximately 12
seconds per centimeter. Calibrated sweep rates are typi-
cally within 1%, and in all cases within 3%, of the indicated
sweep rate.

Magnifiers

Displayed waveforms on either the upper or the lower
beams can be expanded horizontally by a factor of 5, by
means of separate sweep magnifiers. The magnifiers extend
the fastest sweep rates to 0.02 microseconds per centimeter.
Sweep rates are accurate to within 5% with the magnifiers
on.

External Horizontal Inputs

External signals can be applied to sweep either of the two
beams. Characteristics for both beams are identical.
Deflection factors—approximately 0.2V/CM to approxi-
mately 20 V/CM. The deflection factors are uncalibrated
and continuously variable.

Passband—DC to approximately 240 KC (3 db down point}
with the EXT HORIZ GAIN control in the maximum gain
position.

Input impedances—approximately 47 pf paralleled by 1
megohm with the HORIZ DISPLAY control in the X1 posi-
tion.
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Characteristics—Type 555

Delayed Sweep

Sweep delay continuously variable from 0.5 microsecond to
50 seconds. Actual delay steps (between 1.00 and 10.00)
are within 3% of the indicated delay from 0.5 usec/em to
50 sec/em. Incremental delay accuracy is within 0.2%.

Time jitter—1 part in 20,000.

Cathode-Ray Tube

Type T555P

Phosphors—Type P2 phosphor normally supplied; P1, P7,
and P11 phosphors optional. Other phosphors available on
special order.

Unblanking—dc coupled.
Accelerating potential—10,000 volis.

Usoble viewing area—total of 6 centimeters with 4 centi-
meters for each beam. At least 2 centimeters of overlap
between the two beams.

Graticule

[llumination—variable edge lighting.

Markings—marked in 6 vertical and 10 horizontal 1-centi-
meter divisions with 2-millimeter markings on the center-
lines.

Amplitude Calibrator

Waveform—square-waves at approximately 1,000 cycles.

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 the indicated voltage.
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 requirements—maximum of 1050 watts.

Line frequency—50 to 60 cps.

Output Waveforms Available (see Figure 1-2)

Delayed trigger pulse—approximately 5 volts in amplitude,
occurring at the end of the delay period.

+Gate A—20 volts peak-to-peak with the same duration as
the A sweep.

Sawtooth A—A sweep sawtooth waveform, 150 volts peak.

+Gate B—20 volts peak-to-peak with the same duration as
the B sweep.
Sawtooth B—B sweep sawtooth waveform, 150 volts peak.

Ventilation

Forced filtered air. Thermal relay interrupts instrument pow-
er in the event of overheating.

Construction

Aluminum-alloy chassis and three-piece cabinets. Photo-
etched anodized panel, blue wrinkle-finished cabinet.

Dimensions: Indicator Unit: 24" long, 13" wide, 20" high.
Power Supply Unit: 17" long, 13" wide, 10" high.
Weight—Indicator Unit: 68 pounds. Power Supply Unit: 45
pounds.

Accessories

1—Time-base plug in extension (013-013).
4—Attenuator Probes {10X Attenuation), 010-020.
I—Inter-unit cable {012-032).

2—Binding-post adaptors (013-004).

1—Test lead (012-031).

1—Green Filter (378-514),

1—3-conductor power cord (161-010).
2—Instruction Manuals.

1—3 to 2-wire adapter, 103-013.

DELAYED TRIGGER +

GATE SAWTOOTH

hEn

— i3
|
§
f

™

NOTE: All voltoges are approximate.

1

Fig. 1-2. Output waveforms available at the oscilloscope front panel.
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PLUG-IN PREAMPLIFIER CHARACTERISTICS FOR TYPE 555 OSCILLOSCOPE

PLUG-IN TYPE

CALIBRATED
DEFLECTION FACTOR

PASSBAND

RISETIME

INPUT
CAPACITANCE

TYPE A
Wide-Band
DC Coupled

0.05v/cm to 20 v/cm

dc to 20 mc

18 nsec

47 pf

TYPE B
Wide-Band

High-Gain

5mv/cm to 0.05v/cm

0.05v/cm to 20 v/cm

2cto 12mce

dc to 20 mc

30 nsec

18 nsec

47 pf

TYPE CA
Dual-Trace
DC Coupled

0.05v/cm to 20 v/cm

dc to 24 mc

15 nsec

20 pf

TYPE D
High-Gain
DC Coupled
Differential

I mv/em to 50 v/cm

dc to 2mc

0.18 psec

47 pf

TYPE E
Low-Level
AC Coupled
Differential

50 pv/em to 10 mv/cm

0.06 cycles to 60 ke

6 psec

50 pf

TYPE G
Wide-Band
DC Coupled
Differential

0.05v/cm to 20 v/cm

dc to 20 me

18 nsec

47 pf

TYPE H
DC Coupled
High-Gain
Wide-Band

0.005v/cm to 20 v/cm

dc to 15 mc

23 nsec

47 pf

TYPE K
Fast-Rise
DC Coupled

0.05v/ecm to 20 v/cm

dc to 30 mc

12 nsec

20 pf

TYPE L
Fast-Rise

High-Gain

5mv/ecm to 2v/cm

0.05v/cm to 20 v/cm

3¢ to 24 mc

dc to 30 mc

15 nsec

12 nsec

20 pf

TYPE N*
Pulse Sampling

10 mv/cm

600 mc

0.6 nsec

Input Impedance,
50 ohms

TYPE P* is a fast-rise

step-function test signal unit.

TYPE Q*
Strain Gage

10 pstrain/div to
10,000 pstrain/div

dc to 6 ke

60 psec

Adjustable

TYPE R*
Transistor Risetime

0.5ma/cm to 100 ma/cm

12 nsec

TYPE S*
Semiconductor
Diode Recovery

0.05v/cm and 0.5v/cm

TYPE T*
Time-Base
Generator

TYPE Z*
Differential
Comparator

0.05v/cm to 25v/cm

dc to 13 mc

27 nsec

27 pf

*More data available on the special purpose plug-in units in the following paragrapbhs.

®
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General Information

The Type 555 Oscilloscope is a versatile instrument which
is adaptable to a great number of applications, Hewever, to
make use of the full potenticlities of the instrument, it is
necessary for you to understand the operation and function
of each of the controls, This portion of the manual provides
the necessary basic operating information. Information on
triggering the sweep, use of probes, input signal connections,
and functions of contrels are included in this section. Opera-
tion of the delayed sweep feature is covered in detail.

Plug-In Units

The Type 555 Oscilloscope is designed to operate with
Tekironix letter-series plug-in units in the vertical deflection
systems. These plug-in wnits allew yeu te change the ver-
tical characteristics of the oscilloscope to meet a wide
number of applications. The particular plug-in units used
must be selected by you to satisfy the requirements of your
opplications. In selecting the vertical plug-in units for any
particular application, you must consider the bandpass, ver-
tical risetime, sensitivity, and type of input required, The
plug-in units presently available will satisfy the require-
ments for most applications,

Type 21 and 22 Plug-ln Time Base Units are used with
the Type 555 to generate the herizontal sweeps. Plug-in
time base units are used primarily for ease of servicing. The
plug-in extension supplied with the instrument allows either
time base unit to be operated while partially withdrawn
fram the instrument. A Type 22 Time-Base Unit must be used
for TIME BASE B in order to use the sweep delay feature.
Either a Type 21 or Type 22 Time-Base Unit can be used for
TIME BASE A.

The Type 555 Oscilloscope should not be used when one
or more of the plug-in units is disconnected from the oscillo-
scope. A missing plug-in unit will not domage the oscillo-
scope, but may cause the power supplies to go out of regu-
lation. Proper operation of the oscilloscope will not be ob-
tained if the power supplies are not regulating correctly.

Preparation For Use

When the vertical plug-ins have been selected, insert them
into the plug-in compartments of the oscilloscope and press
firmly to insure that the connectors make proper contact.
Tighten the plug-in wnit locking contrels to hold the units
securely in ploce. The location of the wvertical and the
Type 21 Time Base plug-in unit locking controls is shown

®

SECTION 2

OPERATING
INFORMATION

in Figure 2-1. The Type 22 Time Base locking control (not
shown) is located on the right side of the oscilloscope indi-
cator unit. Turn the oscilloscope INTENSITY controls fully
counterclockwise. Connect the inter-unit cable to the rear
of the indicator and power supply units. Connect the pow-
er cord o the rear of the power supply unit and to the pow-
er line, The metal tags located at the rear of both units
indicate the operating range for which your instrument is
connected. (Te change the operating range, 105-125 or 210-
250 VAC, refer to the 117 VAC or the 234 VAC wiring dia-
gram in the Parts List and Schematic booklet] Place the
POWER switch in the ON position,

J TIMI LY
PLUG-IM LINITS

PLUG-IN UNITS

£l 'l'__

LA
.

TYPE 20 TIME-BASE
FLUG-IMN LOCKING CONTROL

VERTICAL PLUG-IN
LOCKING COMTROLS

Fig. 2-1. Locatlen of tha Type 21 and wvertical plug-in locking
contrals,

DC Power Time Delay

The time delay relay used in the Type 555 Oscilloscope
delays the operation of the instrument for approximately 30
seconds after the POWER switch is turned on to allow a
brief tube-warmup peried. The delay allows the tubes suf-
ficient time to heat before the de operating voltages are ap-
plied.

If the ac power is off for enly an instant, the nermal 30-
second delay will eccur before the instrument returns te full
cperation.

2-1



Operating Information — Type 555
Focus Controls

The focus controls allow you to obtain sharp, clearly de-
fined spots or traces. The proper settings ore cbtained by
adjusting the contrels for a sharply focused spot or frace.
If either beam does not focus properly, it may also be nec-
essary to adjust the appropriate internal ASTIGMATISM can-
tral. The FOCUS and ASTIGMATISM contrals should be od-
justed simultaneously for the best possible display.

Intensity Controls

The INTEMSITY controls are used to adjust the brightness
of the escilloscope display. This permits you te compensate
for changes in brightness resulting from changes in the
sweep or triggering rate. The INTENSITY controls are ro-
tated clockwise to increase brightness and counterclockwise
to decrease brightness. Care must be taken when using the
INTENSITY controls that the brightness is not turned up to
the point where the face of the cathode-ray tube is perma-
nently damaged. If the intensity is turned up toc far, the
phosphor on the face of the crt may be 1burr|ud. The in-
tensity should never be turned up to the point where a halo
forms around the spot.

Graticule lllumination Control

The graticule used with the Type 555 Dscillmlcnpa is ac-
curately marked with 10 herizontal and 6 vertical 1-centi-
meter divisions with 2-millimeter markings on the vertical
centerline and on the two base lines. These graticule mark-
ings allow you to make time and voltage measurements from
the oscilloscope screen.

The graticule is illuminated by two lamps located at the
top edge of graticule. This illumination can be controlled
so that the graticule markings appear either red or white,
as desired, The graticule markings are changed from red to
white or from white to red by removing the graticule cover
and rotating the graticule (see Figure 2-2). As a general
rule, white graticule markings are superior to red for phot-
graphic purpeses. To obtain satisfactory waveform photo-
graphs, the intensity of the trace must approximately match
the brightness of the graticule markings.

Graticule illumination is adjusted by the SCALE ILLUM.
contral, Rotating the control clockwise increases the bright-
ness of the graticule markings and rotating the control
counterclockwise decreases the brightness.

Positioning Controls

Four contrals are used with the Type 555 Oscilloscope to
allow you to position the trace of bath beams to the desired
points on the oscilloscope screen. Two of these controls are
used to set the herizontal positions of the twe beams and are
located on the front panel of the instrument. The other two
controls are used to set the vertical positions of the two

2-2

beams and are located on the front panel of the plug-in
units used with the oscilloscope. (Type CA Dual-Trace Plug-
In Units have two Vertical Positioning controls.)

The two beams have independent horizental positioning.
The Upper Beam HORIZ. POSITION contral positions the up-
per beam; the Lower Beam HORIZ. POSITION control po-
sitions the lower beam. The HORIZ, POSITION controls
cause the traces to move to the right when rotated in the
clockwise direction and te the left when rotated counter-
clockwise. The controls have sufficient range for you to view
the entire trace even when the beam is expanded horizen-
tally by a factor of 5 using the appropriate HORIZ, DIS-
PLAY switch.

The wvertical position controls have sufficient range to al-
low the beams to be positioned completely above or be-
low the usable area of the screen. The traces move up when
the controls are rotated clockwise and down when the con-
trals are rotated counterclockwise,

Fig. 2<2. Rotating the graficule to change the color of the graticule
markings from red to white or from white to red.

Beam Position Indicators

Four small indicator lights, located on each side of the
oscilloscope screen, indicate the position of the beams.
When one of these lamps is lit, it indicates that the trace is
off-centered in the direction of the arrow. These lights
allow you to position each beam to the center of the usable
area of the screen even though the intensity is so low that
the trace is not visible. When the sweep is running, the
beams move from the left side of the screen to the right
and may cause both horizontal lamps to light each time the
sWeep runs.

®

-



Input Signal Connections

Waveforms to be displayed on the oscilloscope are con-
nected to the input connectors of the vertical plug-in units,
The signals are then amplified and used to produce vertical
deflection of the electron beams. Frequently it is possible to
moke the necessary input connections with unshielded test
leads. This is true particularly when you are observing
high-level low-frequency waveforms. When test leads are
used, place a ground connection between the oscilloscope
chassis and the chassis of the signal source.

In many applications unshielded leads are entirely unsatis-
factary for making input connections due to the pickup re-
sulting from stray mognetic fields. In such cases, shielded
cables should be used. Care must be taken that the ground
conductors of the cables are connected to the chassis of bath
the oscilloscope and the signal source,

In high frequency work it is usually necessary to termi.
nate signal seurces and connecting cobles in their charae-
teristic impedances. Unterminated connections result in re-
flections in the cables and cause distartion of the displayed
waveforms, A properly selected coaxial cable will serve as

Operating Information — Type 555

the termination for the signal source. The appropriate term-
inating resistor or attenvation ped can then be connected to
terminate the cable,

In general, a termination resistor connected at the input
connector of the plug-in unit will produce satisfactary re-
sults. In some cases, however, it may be necessary to ber-
minate cables at both ends. The need for proper termina-
tions increases as the length of the connecting cables is in-
creased,

In analyzing the displayed waveforms, you must consider
the loading effect that the oscilloscope has on the signal
source, The input resistance of the oscilloscope is 1 megohm
and is wswally adequate te limit low frequency leading to
a negligible value, At high frequencies however, the input
capacitance of the vertical plug-in unit and the distributed
capacitance of input cables become important. Capacitive
loading at high frequencies may be sufficient to adversely
affect both the displayed waveform and operation of the
signal source. Both capacitive and resistive loading can
vsually be limited to negligible values through use of atten-
vater probes,

| OSCILLOSCOPE

- PROBE TIP CONNECTED TO SIGNAL SOURCE

4

Fig. 2-3. Proper connection of a probe to the input signal source.
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Operating Information — Type 555

UNDER COMPENSATED

ADJUSTED CORRECTLY

[ ] | l

OVER COMPENSATED
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TRIMMER CAPACITOR

P410 Probe—Adjust the trimmer capacitar for flat-top square waves.

LOCKING SLEEVE PROBE BARREL

TIGHTEN

PROBE BASE

P6000 Probe-Hold probe barrel and loosen locking sleeve several
turns. Hold probe base while adjusting probe barrel for flat-top
square waves. Hold probe barrel and carefully tighten locking
sleeve.

Fig. 2-4. Compensate the probe to obtain an undistorted presentation of the cali-

brator square-waves.

Use of Probes

Attenuator probes reduce loading of the signal source.
However, in addition to providing isolation of the oscillo-
scope from the signal source, an attenuator probe also de-
creases the amplitude of the displayed waveform by the
attenuation factor of the probe. Use of a probe allows you
to increase the vertical deflection factors of the oscilloscope.
This permits you to observe large-amplitude signals which
are beyond the normal limits of the oscilloscope and plug-
in combination. Signal amplitudes, however, must be limited
to the maximum allowable value for the probe used. For
Type P410 probes the maximum allowable input voltage is
600 volts; maximum voltage for Type P6000 probes is 1200
volts.

NOTE - Type P410 probes were furnished as an acces-
sory to the Type 555 Oscilloscope before the Type P6000
probes were available. Type P410 probes were used for
the illustrations in this manual.

Before using a probe you must check (and adjust if neces-
sary) the compensation of the probe to prevent distortion of
the applied waveform. The following instructions for set-
ting the oscilloscope controls and compensating the probe
are given for UPPER BEAM and TIME BASE A operation.
Place the HORIZ. DISPLAY switch at X1 and rotate the
LEVEL control counterclockwise to AC AUTO. Set the SLOPE
switch at +, the COUPLING switch at AC, the SOURCE
switch at UPPER BEAM, and the SWEEP FUNCTION switch
at NORMAL. Connect the probe tip to the CAL. OUT
connector and set the AMPLITUDE CALIBRATOR switch for
2 centimeters of displayed signal. Set the TIME/CM switch
to display approximately 3 or 4 cycles of the calibrator
waveform and adjust the probe compensation control to ob-

24

tain flat tops on the displayed calibrator square-waves (see
Figure 2-4). With the calibrator waveform displayed on the
oscilloscope screen, the compensation control is adjusted
to eliminate any distortion occurring in the leading edges
of the calibrator waveforms.

Horizontal Sweeps

Horizontal sweeps for the Type 555 Oscilloscope are pro-
duced by the two plug-in time-base units. Either beam can

VOLTAGE A

TIME }

Fig. 2-5. The oscilloscope plots instantaneous voltage versus time,
thereby serving both as a voltmeter and a timer. Voltage is re-
presented by vertical deflection of the trace; time is represented
by horizontal deflection. The horizontal deflection is known as
as the horizontal sweep.



be deflected by either time base unit. Or, if desired, both
beams may be swept simultaneously by the same time base

unit. The selection of time base units is made with the Up-
per and Lower Beam HORIZ. DISPLAY switches.

In most applications, the time base units are used with
the SWEEP FUNCTION switches in the NORMAL positions.
This permits normal triggered operation of the time base
units. Other switch positions are used for single sweep and
delayed sweep applications.

The sweep rates of the two beams are determined by the
settings of the appropriate TIME/CM and HORIZ. DISPLAY
switches. The sweep rate in turn determines the duration of
the trigger holdoff period. The sweep characteristics of
each time base unit are identical. Each time base unit
provides 24 calibrated sweep rates ranging from .1 useconds
to 5 seconds per centimeter. Uncalibrated VARIABLE TIME/
CM controls permit sweep speeds to be varied continuously
between .1 puseconds and approximately 12 seconds per
centimeter,

Sweep Magnifiers

Waveforms displayed with either of the two beams can
be expanded horizontally by a factor of 5 using the appro-
priate HORIZ. DISPLAY switch. This magnification is ob-
tained when the HORIZ. DISPLAY switches are in either the
TIME BASE A X.2 or TIME BASE B X.2 positions. The mag-
nifiers increase the actual sweep speeds above those indi-
cated by the TIME/CM controls. The true sweep time per
centimeter is found by multiplying the settings of the TIME/
CM controls by 2.

With the magnifiers on, the 2-centimeter portion at the
exact center of the unmagnified display is expanded to the

HORIZ. DISPLAY

x1 X2 UNMAGNIFIED WAVEFORM
X
= ..‘\. S
CT
| /[ L]
;o
pory
/ l \\
/ ! \
HORIZ. DISPLAY / ! \
X1 X.2 I/ | \
— !' |

MAGNIFIED WAVEFORM

Fig. 2-6. Operation of the sweep magnifiers.

full 10-centimeter width of the graticule. Any other 2-centi-
meter portion of the original display can then be observed
by using the HORIZONTAL POSITION coniro!l to position
that portion on the screen.

®
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HORIZONTAL SWEEP OF CRT BEAM

CRT SCREEN

J\/\

TRIGGERING WAVEFORM

Fig. 2-7. In triggered-sweep operation the horizontal sweep of the
crt beam is started by the triggering waveform.

Sweep Triggering

The oscilloscope display is formed by the repetitive sweep
of the spot across the oscilloscope screen. If the sweeps
are allowed to occur at random or at a rate unrelated to
the rate of occurrence of the input waveform, the displayed
waveform will be traced out at a different point on the
screen each time the sweep runs. This will either cause the
waveform to drift across the screen or to be indistinguish-
able.

In most cases it is desirable for a repetitive waveform to
appear stationary on the oscilloscope screen so that the
characteristics of the waveform can be examined in detail.
As a necessary condition for this type of display, the start
of the sweep must be bear a definite, fixed-time relation-
ship to the appearance of the input waveform. This means
that the sweep must be synchronized with the input wave-
form. In the Type 555 Oscilloscope this is accomplished by
starting (triggering) the sweep with the displayed wave-
form or with another waveform bearing a definite time re-
lationship to the displayed waveform.

The following paragraphs outline the means for selecting
the triggering source, triggering slope, trigger input coup-
ling, and triggering level with specific information regard-
ing the operation of the controls affecting triggering. Trig-
gering controls for Time Base A and Time Base B are identi-
cal so that the following information is applicable to both
time-base units. Triggering of the sweep is adjusted by the
respective TRIGGER LEVEL, COUPLING, SLOPE, and
SOURCE controls.

Selecting The Triggering Source

In preparing the Type 555 for triggered operation of the
sweeps, it is first necessary to select the triggering signal
source which will produce the desired results. Either time
base unit can be triggered from the upper beam waveform,
the lower beam waveform, a line frequency waveform, or
from an external triggering signal. The selection of trig-
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Operating Information — Type 555

gering source is made with the appropriate SOURCE switch.
Each triggering source has advantages for certain types of
applications.

It is usually most convenient to trigger the sweeps in-
ternally from either the upper or lower beam signals. This
is done by placing the SOURCE switch in the UPPER BEAM
or LOWER BEAM position. Internal triggering is convenient
since no external triggering connections are required. This
method of triggering is excellent for most applications.

Triggering from the line is useful when the waveform being
observed bears a definite relationship to the line frequency.
This type of observation is frequently made when the dis-
played waveform is not suitable for triggering. When the
SOURCE switch is placed in the LINE position, a constant
amplitude line frequency signal is applied to the triggering
circuits to insure stable operation.

Using external triggering, the triggering signal can be
chosen to remain relatively constant in amplitude and shape.
it is thereby possible to observe the shaping and amplifi-
cation of a signal in an external circuit without resetting the
oscilloscope triggering controls for each observation. Also,
time and phase relationships between the waveforms at dif-
ferent points in the circuit can be seen. If for example, the
external triggering signal is derived from the waveform at
the input to a circuit, the time relationship and phase of

+ Slope
\/

Input Waveform

— Slope

Fig. 2-8. Effects on the oscilloscope display produced by +

and — settings of the TRIGGER SLOPE control.

Fig. 2-8. Effects on the oscilloscope display

the TRIGGER SLOPE switches.

the waveforms at each point in the circuit are compared to
the input signal by the display presented on the oscilloscope
screen.

Using external triggering and a stable triggering signal, it
is possible to observe and accurately measure jitter of the
displayed waveform. It is difficult to make accurate jitter
measurements when the sweep is triggered internally.

To trigger one of the sweeps from an external waveform,
connect the triggering waveform to the appropriate TRIGGER
INPUT connector. Place the SOURCE switch in the EXT. po-
sition and adjust the other triggering controls for stable

triggering.

Selecting The Triggering Slope

The horizontal sweeps can be triggered on either the ris-
sing (+slope) or falling (—slope) portion of the triggering
waveform (see Figure 2-8). This selection is made with the
TRIGGER SLOPE switches. In many applications the trig-
gering slope is not important since triggering on either slope
will provide a display which is suitable to the application.
In other applications, however, it is important that the sweep
be triggered on the proper slope in order to insure a useful
display.

Oscilloscope Display

,...\
AN -

Sweep Triggered on 4 Slope

Oscilloscope Display

Sweep Triggered on — Slope

produced by + and — settings of



LEVEL SWEEP TRIGGERS

ON 4 SLOPE

L\
WAVEFORMS OBTAINED

- + WITH THE LEVEL CONTROL
SETIN THE + REGION

<

SWEEP TRIGGERS
On — SLOPE

SWEEP TRIGGERS
ON + SLOPE LEVEL

0
WAVEFORMS OBTAINED / \(

WITH THE LEVEL CONTROL - +
SET IN THE — REGION

e
‘H.[.\. A R ‘.x‘ ...‘C
NN PV N
HH

SWEEP TRIGGERS

ON —SLOPE

Fig. 2-9. Effects on the oscilloscope display produced by + and —
settings of the TRIGGER LEVEL controls. In this illustration of the
TRIGGER LEVEL control, the AC AUTO. and RECURRENT positions are
not shown,



Operating Information — Type 555

Trigger Input Coupling

Triggering waveforms can be either ac or dc coupled in-
to the triggering circuits depending upon the position of the
TRIGGER COUPLING switch. Using ac coupling, only the
ac components of the triggering signal are applied to the
triggering circuits. DC coupling applies both the ac and
the dc components to the triggering circuit. In general, the
AC position of the TRIGGER COUPLING switch should be
used. If it becomes difficult or impossible to trigger the
sweep using ac coupling, dc coupling should then be used.
It will be necessary for you to use dc coupling when trig-
gering from very low frequency waveforms.

Selection of Triggering Level

The TRIGGER LEVEL conirols determine at which point
on the triggering waveform triggering occurs (see Figure
2-9). Setting this control is the final step in triggering the
sweep. Rotating the TRIGGER LEVEL controls in the clock-
wise direction causes the sweep to be triggered at more
positive points on the triggering waveform. Rotating the
controls counterclockwise causes the sweep to be triggered
at more negative points on the waveform, In usual appli-
cations, the control is set near the zero position.

Automatic Triggering Mode

The auvtomatic triggering mode is most frequently used
because of its ease of operation. It can be used to observe
a large number of waveforms without requiring changes in
settings of the triggering controls. Automatic triggering
is useful for obtaining stable displays of wavefroms lying
in the range of approximately 60 cycles to 2 megacycles.
In this mode the triggering level cannot be selected. Each
sweep is instead triggered at the average voltage level of
the wavefrom. In the absence of a triggering signal, the
sweep continues to run to provide a convenient reference
trace on the oscilloscope screen.

The automatic triggering mode is selected by rotating the
TRIGGER LEVEL control fully counterclockwise to the AC
AUTO. position. The triggering slope and source are then
selected, and the input signal is applied to the oscilloscope.
No other adjustments or settings of the triggering controls
are required to obtain stable operation.

Free-Running Sweep Operation

In the usual oscilloscope application, the sweep is trig-
gered or synchronized by the input waveform. However, in
some applications it may be more desirable to reverse the
process and initiate the input waveform through use of a
periodically recurrent waveform from the oscilloscope. In
this type of application the sweep is caused to free-run and
an output from either the +GATE or SAWTOOTH con-
nector is used to trigger or synchronize the input wave-
form. Either Upper Beam TIME BASE A, Lower Beam TIME
BASE B, or a combination of both may be used. Figure

2-8

FREE-RUNNING SWEEP

GATE OR SAWTOOTH
WAVEFORM IS CON-
NECTED TO THE EXTER-
NAL EQUIPMENT,

Y

EQUIPMENT TO BE TRIG-
GERED OR SYNCHRO-
NIZED BY THE OSCILLQ-
SCOPE.

QUTPUT OF THE EXTER-
NAL EQUIPMENT IS AP-
PLED TO THE OSCILLO-
SCOPE INPUT.

Fig. 2-10. Using the + GATE or SAWTOOTH waveform from TIME
BASE B to synchronize or trigger external equipment.

2-10 shows the Lower Beam TIME BASE B method of oper-
ation.

The sweep for either time base can be made to free run
by rotating the respective LEVEL control fully clockwise to
the RECURRENT position. In this position the number of
sweeps per second is determined by the setting of the
TIME/CM controls.

In addition to providing the means for controlling an ap-
plied waveform, a free-running sweep also provides a con-
venient reference trace on the oscilloscope screen without
requiring an input signal. This trace can then be used to
position the sweep or to establish a voltage reference line.

Delayed Sweep

In the Type 555, Time Base A can be used to delay the
start of a sweep by Time Base B for a period of from .05
pseconds to 50 seconds. Both the delayed and the undelay-
ed sweeps can then be displayed on the oscilloscope screen.
In the normal application the undelayed sweep is displayed
on the upper beam; the delayed sweep is displayed on the
lower beam. These conditions can be reversed however if
desired by changing the positions of the HORIZ. DISPLAY
switches.

Basically the delayed sweep feature of the Type 555
permits you to automatically start the sweep by Time Base
A, wait a definite period of time, then start the sweep by
Time Base B. This delay is continuously variable and is ac-
curate to within 3% of the indicated delay. The delayed
sweep by Time Base B allows you to examine a portion of
the ‘A’ sweep presentation under high magnification. The
magnification is the ratio of the ‘A" TIME/CM switch set-
ting to the ‘B’ TIME/CM switch setting. A portion of the ‘A’
sweep presentation is brightened to indicate the start and
duration of the delayed sweep with respect to Time Base A.

®



TIME BASE A DELAYED TRIGGER
TIME/CM MULTIPLIER
o )
X = DELAY TIME

Fig. 2-11. Calculating delay time.

The delay period is determined by the seftings of the
‘A" TIME/CM and DELAYED TRIGGER controls. The delay
time is found by multiplying the setting of the ‘A’ TIME/
CM control by the setting of the DELAYED TRIGGER control
(see Figure 2-11). For example, if the ‘A’ TIME/CM switch
is set at 1 MILLISEC and the vernier dial of the DELAYED
TRIGGER control indicates 6.75, the delay time is 6.75 milli-
seconds.

Operating Information — Type 555

There are essentially two modes of delayed sweep opera-
tion (see Figure 2-12). The desired mode is selected by the
setting of the Time Base B SWEEP FUNCTION control. One
mode of operation is obtained with the SWEEP FUNCTION
control in the SWEEPS ONCE FOR EACH "A" DEL'D TRIG.
position. In this mode, the delayed sweep occurs immediate-
ly at the end of the delay period. This permits a contin-
vously variable delay in the presentation of the sweep. Ro-
tating the DELAYED TRIGGER control clockwise increases
the delay time and causes the brightened portion of the
sweep to move to the right. The size of the brightened
portion of the sweep can be increased or decreased with
the '‘B'" TIME/CM control. Through the use of both the DE-
LAYED TRIGGER and the 'B' TIME/CM controls, any por-
tion of the undelayed sweep can be included in the bright-
ened section. This brightened portion is then expanded to
the full width of the screen on the other beam (see Figure
2-13). The amount of magnification is the ratio of the ‘A’
TIME/CM control setting to the 'B' TIME/CM control set-
ting. For example, if the '‘B" TIME/CM switch is set at 1
MILLISEC and the ‘A" TIME/CM switch is set a 1 SEC, the
brightened portion of the sweep is magnified horizontally
1,000 times. Using this method, practical sweep magnifica-
tions up to approximately 10,000 times are attainable.

INPUT WAVEFORM

o)

‘A’ TRIGGER PULSE DELAY TIME

(VARIABLE FROM .05 MICROSECOND
TO 50 sscom)s)

READY LIGHT
GOES ON

INPUT WAVEFORM ! A Aman
1
|
1
! N
| ~. |
1 D87
| ,
|
i READY LIGHT ‘B’ TRIGGER
‘A’ TRIGGER PULSE DELAY TIME GOES ON PULSE

(VARIABLE FROM .05 MICROSECOND
T0 50 SECONDS )

Fig. 2-12. Comparison of the two delayed-sweep modes. In each
case the waveform shown represents the input to the oscilloscope.
The waveform shown in the delayed-sweep presentation boxes repre-

sents the portion of the input waveform that is actually displayed on
the oscilloscope screen. Note that in Case 1 an additional triggering
pulse is required before the delayed sweep will occur.
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Fig. 2-13. The intensified portion of the upper beam is expanded
and displayed on the iower beam.

The second delayed sweep mode is obtained with the
Time Base B SWEEP FUNCTION switch in the TRIGGERABLE
ONCE FOR EACH ‘A" DEL'D TRIG. position. In this po-
sition the ‘B’ sweep is disabled for the period of delay.
However, at the completion of the delay period the sweep
will not occur until a triggering pulse is applied to Time
Base B. The actual delay time in this mode is not contin-
vously variable and is dependent not only on the settings of
the delay-time controls, but on the occurrence of the Time
Base B triggering signal as well. The TRIGGER LEVEL con-
trol must be in the position required for normal triggered
operation. At the completion of the delay time, the ready
light will go on to indicate that the sweep is ready to be
triggered. When the triggering signal appears, the sweep
runs and the READY light goes out.

Delayed Trigger

A delayed triggering pulse can be obtained from the DE-
LAYED TRIG. OUT connector of the oscilloscope any time
from .05 microseconds to 50 seconds after the start of a

DELAYED TRIGGER
PULSE OCCURS

START OF SWEEP

DELAY TIME

(VARIABLE FROM .05 MICROSECOND
TO 50 SECONDS) pgo

Fig. 2-14. Occurrence of the delayed triggering pulse. The delay
time is adjusted with the DELAYED TRIGGER control. The delayed
triggering pulse occurs at the end of the delay time.

210

sweep. When the oscilloscope is set for delayed sweep
operation, the delayed triggering pulse can be used to initi-
ate some action after a known time interval, and when used
with the delayed sweep, the delayed trigger permits you to
observe the resulting action.

To obtain a delayed trigger at the DELAYED TRIG. OUT
connector, you must first adjust the TIME BASE A unit for
triggered or for free-running operation, depending upon the
application. The delay is then set and controlled by the
‘A" TIME/CM control and the DELAYED TRIGGER control.
The duration of this delay time is equal to the product of

the settings of these two controls as shown previously in
Figure 2-11.

Single-Sweep Operation

The usual oscilloscope display formed by repetitive sweep
is satisfactory for most applications. However, in applica-
tions where the displayed waveform is not repetitive or
varies in amplitude, shape, or time interval, a repetitive
sweep produces a jumbled display. When observing a wave-
form of this type, it is usually advantageous to use a single-
sweep presentation.

Both time base units in the Type 555 Oscilloscope are
equipped to produce a single-sweep presentation. Also
it is possible to obtain a single-sweep display using the
same time base unit to deflect both beams. The single-
sweep feature permits you to display one sweep and to
eliminate all subsequent sweeps. In this way, information
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Fig. 2-15. Comparison of single sweep and repetitive sweep pre-

sentation of a damped sine wave. In the single sweep presentation
the damped sine wave can be clearly seen.
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is clearly recorded without the confusion resulting from multi-
ple traces. Single-sweeps are selected with each time base
unit by placing the SWEEP FUNCTION switches in the
SINGLE SWEEP position.

The PUSH TO RESET buttons control the start of the sweep.
When the TRIGGER LEVEL control is in the RECURRENT or
AC AUTO. positions, the single-sweep occurs immediately
each time the PUSH TO RESET button is depressed. When
the TRIGGER LEVEL control is set for triggered operation, the
single-sweep does not occur after the PUSH TO RESET button
is depressed until a triggering signal is applied to the time

®



Fig. 2-16. Functions of the Type 555 Oscilloscope front and rear panel controls,
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base unit. Instead the READY lamp lights to indicate that
the sweep can be triggered. When a triggering signal
occurs, the sweep runs and the READY light goes out. This
procedure is repeated each time the PUSH TO RESET button
is depressed.

External Horizontal Inputs

For special applications you can deflect either beam hori-
zontally with some externally derived waveform. This per-
mits you to use the oscilloscope to plot one function versus
another. The bandpass of the horizontal amplifier is dc to
approximately 240 ke.

To use an external horizontal input, connect the external
waveform to the EXT. HORIZ. INPUT connector for either the
upper or lower beam. These connectors are located on the
rear of the oscilloscope. Place the appropriate HORIZ.
DISPLAY switch in one of the EXT. ATTEN. positions. The
horizontal deflection produced by the external waveform
can be either increased or decreased through use of the
HORIZ. DISPLAY and EXT. HORIZ. GAIN controls. The hori-
zontal deflection factors are continuously variable from ap-
proximately .2 to 20 volts per centimeter with the use of
these two controls.

Amplitude Calibrator

The amplitude calibrator provides a convenient source of
square-waves of known amplitude at a frequency of approxi-
mately 1 kc. The square-waves are used primarily to adjust
probes and to verify the calibration of the vertical deflec-
tion systems of the oscilloscope.

Calibrator square-waves are adjustable from .2 millivolts,
peak-to-peak, to 100 volts, peak-to-peak, in 18 steps. The
amplitude is controlled by the setting of the AMPLITUDE
CALIBRATOR switch. The output is accurate within 3% of
the AMPLITUDE CALIBRATOR switch setting when the out-
put is connected to a high impedance load.

Dual-Trace Plug-In Units

Type CA Dual-Trace Plug-In Units can be used to obtain
either 3 or 4 separate traces when used in conjunction with
the Type 555 Oscilloscope. The number of traces depends
upon whether one or two dual-trace plug-in units are used.
The Type CA Unit operates on a time sharing basis in which
sweep time is equally divided between the upper and
lower traces of each beam. The CA units can be made to
sweep alternately a lower and an upper trace. Or, if de-
sired, a chopped mode permits rapid switching back and
forth from upper to lower trace. Detailed instructions for
operation of the Type CA Unit are contained in the CA
Unit Instruction Manual.

When Type CA Units are used in the chopped mode,
switching transients are displayed on the oscilloscope screen.
These undesirable transients can be blanked so that they
are not visible by placing the appropriate Cathode Selector
switch in the DUAL-TRACE CHOPPED BLANKING position,
These switches are located on the rear of the instrument.
For normal applications, the switches are placed in the
CRT CATHODE position and the binding posts jumpered to
ground.

Intensity Modulation

Either beam of the Type 555 Oscilloscope can be intensity
modulated by an external signal to display additional infor-
mation. This is done by connecting the external signal to the
appropriate CRT CATHODE connector on the rear of the
instrument and placing the Cathode Selector switch in the
CRT CATHODE position. This is done after first removing the
grounding strap from the CRT CATHODE connector.

When you wish to make very accurate time measurements
from the crt display, you can intensity modulate the beam
with time markers and make your measurements directly
from the time markers displayed on the screen. A positive
signal of approximately 25 volts is required to cut off the
beam from normal intensity.



Voltage Measurements

The Type 555 Oscilloscope can be used to measure the
voltage of the input waveform by using the calibrated
vertical-deflection factors of the instrument and associated
plug-in unit for each beam. The method used fer all velt-
age measurements is basically the same although the act-
val techniques vary semewhat depending on the type of
voltage measurements required, Essentially there are two
types of voltoge measurements: ac-component veltage
measurements and instantanecus veltage measurements with
respect to some reference potential.” Many waveforms con-
tain both ac and de voltage components, It is often neces-
sary to measure one or both of these components,

When making voltage measurements, you should display
the waveform over as large a vertical portion ef the screen
os possible for maximum accuracy. Alse, it is impertant that
you do not include the width of the trace in your measure-
ments. You should consistently make all measurements from
one side of the trace. If the bottom side of the trace is

SECTION 3
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used for one reading, it should be used for all succeeding
readings. The VARIABLE YOLTS/CM control must be in the
CALIBRATED pesition.

AC Component Voltage Measurements

Ta measure the ac component of a waveform displayed by
one of the beams, the plug-in unit input selector switch
should usvally be set to one of the AC positions, In these
positions only the ac companents of the input waveform are
displayed on the oscilloscope screen, However, when the
ac component of the input waveform is of very low fre-
quency it is necessary for you to make vellage measure-
ments with the input selector switch in one of the DC posi-
tions o prevent errors,

Te make @ peak-to-peak veltage measurement on the ac
component of a wavelorm, perform the following steps (see
Figure 3-1):

1. With the aid ef the graticule, measure the vertical dis-
tance in centimeters from the positive peak to the negative
peak.

Voltsfem Switch Sefting

X Vartical Deflection = Volts prak-te peak

Fig. 3-1. Measuring the peak-to-peak ac compeonent vollage of an applied waveform,
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2. Multiply the vertical distance measured by the setting of
the plug-in unit YOLTS/CM control to obtain the indicated
voltage.

3. Multiply the indicated voltage by the attenuation factor
of the prebe to obtain the actual peak-to-peak voltage.

As an example of the methed, assume that using a 10X
probe and a deflection facter of 1 velt per centimeter, you
measure a vertical distance between peaks of 4 centimeters.
In this case then, 4 centimeters multiplied by 1 volt per centi-
meter gives you an indicated voltage of 4 volts peak-fo-
peak, The indicated voltage multiplied by the probe's at-
tenuation facter of 10 then gives you the true peak-to-peak
amplitude of 40 volts,

When sinuseidal waveforms are measured, the peak-to-
peak voltege obtained can be converted to peak, rms, or
average voltage through use of standard conversion factors,

Instantaneous Voltage Measurements

The method used to measure instantanecus veltages is
virtually identical to the method described previously for
the measurement of the ac components of a waveform.
However for instantanecus voltage measurements the plug-in
unit input selector switch must be placed in one of the DC
positions. Also since instantaneous voltages are measured
with respect to some potential {usually ground] o reference
line must be established on the oscilloscope screen which
corresponds to that potentiaol. If, for example, voltage
measurements are lo be made with respect to 4100 volts,
the reference line would correspond to 4100 volts, In the
following procedure the method is given for establishing
this reference line as ground since measurements with respect
to ground are by for the most common type. The some
general method may be used to measure voltage with re-

spect to any other potential, however, so long as that potent-
ial is used to establish the reference line.

To obtain an instantaneous voltage measurement with

respect to ground, perform the following steps [see Figure
3-2):
1. To establish the voltage reference line, touch the probe
tip to an oscilloscope ground terminal for if the reference
line is to represent a voltage other than ground, fo a source
of that voltage] and adjust the oscilloscope controls to ob-
tain a free-running sweep. Vertically position the trace to
a convenient point on the oscilloscope screen. This point will
depend on the polarity and amplitude of the input signal,
but sheuld always be chosen so that the trace lies along one
of the major divisions of the graticule. The graticule division
corresponding to the position of the trace is the voltage
reference line and all voltage measurements must be made
with respect to this line. (Do not adjust the vertical pesition-
ing contral after the reference line has been established.)

2. Remove the prebe tip from ground and connect it to the
signal source, Adjust the triggering controls for o stable dis-
play.

3. Using the graticule, measure the vertical distance in
centimeters from the desired point on the waveform to the
voltage reference line.

4, Multiply the setting of the VOLTS/CM contral by the dis-
tance measured to obtain the indicated voltage.

5. Multiply the indicated voltage by the attenuation facter
of the probe you are using to obtain the actual veltage with
respect to ground |or other reference voltage).

As an example of this method, assume that you are using
a 10X probe and deflection factor of .2 velts per centimeter,
After setting the voltage reference line at the bottom divi-
sion of the graticule using the lower beam, you measure a
distance of 3 centimeters from the reference line to the

PRE-ESTABLIAHED RIFIREMCE LD
TUSUALLY GAOUND

| Probe Amenuotion Factor | |

X Vertical Deflection From I Instantanecus

= Voltage To
Reference Line Refercnoe Voltage

Fig. 3-2. Measuring the instantoneocus wvollage with respect to ground (or some

other reference voltagel.
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Fig. 3-3, Measuring time Interval between events displayed on the osclllescope

point you wish to check. In this case 3 centimeters multi-
plied by .2 volts per centimeter gives you an indicated .6
volts, Since the voltage point is above the voltage refer-
ence line the polarity is indicated to be positive. The
indicated wvoltage multiplied by the probe's attenuation
factor of 10 then gives you the actual voltage of positive
& volts,

Time Measurements

The colibrated sweeps of the Type 555 Oscilloscope cause
any horizontal distance on the screen to represent a definite
known interval of time. Using this feature you can accur-
ately measure the time lapse between two events displayed
by either trace on the oscilloscope screen. One method
which produces sufficient accuracy for most applications is
as follows |see Figure 3-3):

1. Using the graticule, measure the horizontal distance be-
tween the two displayed events on one trace whose time
interval you wish to find.

2. Multiply the distance measured by the setting of the ap-
propriate TIME/CM control to obtain the apparent time
interval. ([The VARIABLE TIME/CM centrol must be in the
CALIBRATED pasiticn].

3. Multiply the apparent time interval by .2 if the X.2 posi-
tion of the HORIZ, DISPLAY is used, and 1 if the X1 paosition
is used, to ohtain the actual time interval.

For example, assume that the TIMESCM switch setting is
1 MILLISEC, the HORIZ. DISPLAY switch setting is X.2, and
that you measure a horizontal distance of 5 centimeters be-
tween events displayed by the trace. In this example then,

&

5 centimeters multiplied by 1 millisecond per centimeter gives
you an apparent time interval of 5 milliseconds, The appar-
ent time multiplied by .2 then gives you the actual time in-
terval of 1 millisecond.,

A second method for measuring time intervals involves
the wse of both beams and the delayed sweep feature of
the Type 555 Oscilloscope. In this method the signal source
is connected to both vertical amplifier inputs, The 'B™
SWEEP FUNCTION switch is placed in the SWEEPS OMNCE
FOR EACH "A" DEL'D TRIG. position to brighten o portion
of the upper beam and to expand that portion on the lower
beam. This method provides high sweep magnification for
measuring on the lower beam while displaying the unmag-
nified waveform on the upper beam. This method is sum-
marized as follows:

1. Connect the signal source to the Upper Beam and Lower
Beam vertical amplifier input connectors,

2, Place the 'B° SWEEP FUNCTION switch in the SWEEPS
OMCE FOR EACH "A" DEL'D TRIG. position,

3. Set the 'A** TRIGGER LEVEL control at AC AUTO, and
place the ‘A’ TRIGGER SOURCE contrel in the UPPER
BEAM position,

4. Turn the upper beam intensity down until the brightened
portion of the trace is easily distinguishable. Adjust the ‘B’
TIME/CM contral te reduce the brightened area and rotate
the DELAYED TRIGGER contrel to cover the pertion of the
display you wish to measure.

* Used throughout the text os an abbreviation for TIME BASE B.

** Used throughout the text as an abbreviation for TIME BASE A.
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5. Multiply the setting of the ‘B’ TIME/CM centrol by the
harizantal distance between events displayed on the lower
beam.

& Multiply the results obtained by either 1 or 0.2 depending
sn the setting of the HORIZ, DISPLAY switch.

A third methed for measuring time intervals invelves the
use of the upper beam and the delay feature. The lower
beam is used to magnify and to monitor the brightened
portion, This method provides a very high degree of accur-
acy when care is taken in making the measurments. The
procedure is given os follows:

1. Connect the signal scurce to the Upper Beam and Lower
Beam vertical amplifier input connectors,

2. Place the 'B' SWEEP FUNCTION switch in the SWEEPS
OMCE FOR EACH "A" DEL'D TRIG. poesition.

3, Set the 'A’ TRIGGER LEVEL contral at AC AUTO. and
place the ‘A’ TRIGGER SOURCE contral in the UPPER BEAM
position,

4, Turn the vpper beam intensity down until the brightened
poertion of the trace is easily distinguishable, Adjust the B’
TIME/CM centrel te reduce the brightened area to a small
spot or to cover as small @ portion of the trace as possible,

5, Using the DELAYED TRIGGER control, position the start of
the brightened portion to the beginning of the interval you
wish to measure, Record the setting of the DELAYED TRIG-
GER contral,

é. Using the DELAYED TRIGGER control, pesition the start
of the brightened portion of the trace to the end of the in-

terval you wish to measure. Again record the sefting of the
DELAYED TRIGGER control.

7. Subtract the first DELAYED TRIGGER control setting from
the second and multiply the result by the setting of the'A'
TIME/CM contrel. The figure cbtained is the time interval
between the two events,

Frequency Measurements

Using one of the three methods described in the previous
section, you can measure the period [time required for one
cycle] of a recurrent waveform. The frequency of the wave-
form can then easily be calculated since frequency is the
reciprocal of the period. For example, if the period of a
recurrent waveform is accurately measured ond found to
be 0.2 microseconds, the frequency is the reciprecal of 0.2
microseconds, or 5 me,

At any given oscilloscope sweep speed, the number of
cycles of the input waveform that is displayed on 10 centi-
meters of the screen is dependent on the frequency of the
input waveform. At a sweep speed of .1 microseconds per
centimeter, for example, & cycles are displayed with a &
me input signal, 5 cycles with a 5 mc signal, and 4 cycles
with a 4 mc input signal, By utilizing the pattern of these
observations you can measure frequencies by counting the

Humbaer of Cycles per 10 Centimaters

1 = Frequency
10X TIME/CM Switch Setting

s

Fig. 3-4. Measuring the frequency of a repetitive input signal.
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Fig. 3-5. Measuring the phose angle botwean two signals,

number of cycles of a waveform en 10 centimeters of the
screen and multiplying this number by a factor which is
dependent on the sweep speed used. Since each sweep
speed produces o definite fixed multiplication factor, fre-
guencies can usually be measured by this method much
faster than by the previous method, The methed is sum-
marized as follows [see Figure 3-4);

1. Adjust the appropriate TIME/CM contral to display sev-
eral cycles of the input waveform. Insure that the VARI-
ABLE TIME/CM control is in the CALIBRATED position,

2. Count the number of cycles of the waveform that are dis-
played on the 10 centimeters of the graticule.

3. Multiply this number by the multiplication factor for the
sweep speed you are using. The product is the frequency
of the input waveform.

NOTE

The multiplication factor for each sweep speed is
found by taking the reciprocal of 10 times the
sweep time per centimeter,

As an example, assume that when you are using a sweep
speed of 50 milliseconds per centimeter, you count 7.2 cycles
in 10 centimeters. The multiplication factor for a sweep
speed of 50 milliseconds per centimeter is the reciprocal of
500 milliseconds (10 times 50 milliseconds), or 2 per second.
The frequency is 7.2 cycles multiplied by 2 per second, or
14.4 cycles per second.

Phase Measurements

Phase-angle measurements, using both beams, can be
made easily by allowing a P-centimeter width of the hori-
zontal graticule line to represent 380 degrees. Eoch centi-
meter would then represent 40 degrees. A typical setup for

phase measurements using this methed is shown in Figure
3.5, Examples of circuits that can be tested are amplifiers,
transfarmers and filters. To make the phase measurements:

1. Select the coaxial cables and terminations to be used in
your phase measurements.

2. Place both HORIZ, DISPLAY switches in the ‘A" X1 posi-
tion. Set the 'A' trigger controls at AC AUTO., +SLOPE,
AC COUPLIMNG, and EXT. SOURCE,

3. Set the "A" SWEEP FUNCTION switch at NORMAL and
position both traces to the middle horizontal graticule line,
The middle graticule line is the zero reference line,

4. Connect the Phose 1 waveform to the ‘A’ vertical input
connector and to the ‘A’ trigger INPUT connectar. Connect
the Phase 2 signal to the 'B’ vertical input connector.

5. Adjust the ‘A’ TIME/CM switch and the 'A’ VARIABLE
TIME/CM control so that one cycle of the input waveform
covers exactly 9 centimeters. Adjust both upper and lower
beam wvertical VOLTS/CM contrels for a 2-centimeter peak-
to-peak amplitude of both waveforms. Rotate the "A’" LEVEL
contral clockwise until the leading waveform starts at the
zero horizontal reference line and horizontally position bath
waveforms to the left to start at the first vertical graticule
line.

4. Measure the horizontal distance in centimeters between
the leading waveform and the lagging waveform at the
zero reference line, Multiply the herizontal distance times
40 degrees to obtain the phase angle in degrees,

To make precision phase angle measurements of o few
degrees, the sine wave can be expanded herizentally by a
factor of 2 or more by increasing the time base rate. The
vertical sensitivity can be increased to acllow on accurate
intercept reading. Using this method, for example, if the
time base rate is increased by a facter of 10, the new cali-
braticn rate is 4 degrees per centimeter,
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Fig. 3-4. Four trace operation using two Type CA Dual-Trace Plug-In Units,

Four Trace Operation With Dual-Trace Plug-In
Units

A four-channel display is available through the use of the
time-sharing characteristics of the Type CA Dual-Trace
Plug-ln Units in both vertical plug-in compartments of the
Type 555 Oscilloscope.

The Type CA Unit can be used to perform three types of
operation; the observation of repetitive waveforms, of signal
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transients, and of cne waveform superimposed upon the
other. Maximum flexibility is abtained by providing separate
positioning, sensitivity, and poelar-inverting contrals for each
channel,

In figure 3-6 four signals are displayed on the sereen of
the Type 555 Oscilloscope to demonstrate the versatility of
the instrument, The MODE switch is set at the ALTERMATE
position on both of the Type CA Units. Fer further informa-
tion on the use of the Type CA Unit, refer to the Instruction
Manual for that unit.



Fig. 3-7. Using the Type 555 to check the coincidence of Tast-rise pulses.
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General Information

This portion of the Operator's Manual presents a brief
discussion of the Type 555 Oscilloscope’s circuit operation.
This discussion is keyed to various block diagrams inserted
with the text and to detailed circuit diagrams in the Parts
List and Schematic Diagram Booklet. Emphasis is placed
on the interrelation of circuits rather than on detailed
operation.

Instrument Operation

The simplified block diagram of Fig. 4-1 illustrates the
interrelation of the various circuits composing the Type 555
Oscilloscope. The instrument has identical vertical deflec-
tion systems, one for the Upper Beam and one for the
Lower. The input waveforms to the oscilloscope can be con-
nected to either or both vertical amplifiers. The waveforms
are then amplified in the plug-in units and vertical ampli-
fiers. The push-pull outputs of the vertical amplifiers are
connected through delay lines to their respective vertical-
deflection plates.

Trigger pickoff circuits in the Upper and Lower Beam ver-
tical amplifiers apply a sample of the input waveforms to
both trigger circuits. These waveforms samples can then
be used to start or synchronize the sweep of either or both
time-base units. In addition, an external waveform or line-
frequency waveform can also be used to trigger the sweep.

Signals of widely varying shapes and amplitudes are ap-
plied to the two trigger circuits. The trigger circuits in turn
produce constant amplitude output pulses which are used to
start the horizontal sweeps at the proper instant of time to
insure a stable display of the input waveform.

The output pulses from the two trigger circuits are applied
to their corresponding time-base generators to initiate sweep
sawtooth waveforms. The sawtooth waveforms are then
amplified by the Upper and Lower Beam horizontal ampli-
fiers and applied to their respective horizontal-deflection
plates of the cathode-ray tube.

When external sweep waveforms are used, waveforms are
connected through the EXT. HORIZ. INPUT connectors to the
appropriate external horizontal amplifiers. The output sig-
nals from the external amplifiers are amplified by the hori-
zontal amplifiers and applied to the horizontal-deflection
plates to produce the desired deflection.

The sawtooth waveform from the Time Base A generator
is applied to the delay pickoff circuit. This circuit utilizes the
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sawtooth waveform to generate an output pulse after an
adjustable delay time. This delayed triggering pulse is ap-
plied to the DELAYED TRIG. OUT connector and to Time
Base B. The delayed trigger pulse can be used to initiate a
delayed sweep by Time Base B.

The amplitude calibrator produces a square wave output
waveform which can be used to check the calibration of the
vertical deflection system. The calibration voltage is also
used to compensate probes.

There are six regulated low-voltage power supplies in the
Type 555 Oscilloscope. These power supplies provide the
operating voltages for all circuits except the cathode-ray
tube. Operating voltages for the crt are provided by sep-
arate high-voltage power supplies contained in the crt cir-
cuit. In addition to the high-voltage power supplies, the
crt circuit contains all the controls and circuitry which affect
the crt display.

Vertical Deflection System

Since both Upper and Lower Beam vertical deflection
systems are identical, the description that follows applies to
both systems. The Upper Beam vertical deflection system
block diagram is shown in Figure 4-2.

Input signals to the oscilloscope are applied to the input
connector of the vertical plug-in unit used with the oscil-
loscope. The plug-in unit provides a balanced push-pull
output to the oscilloscope vertical amplifier through the
interconnecting plug.

The Type 555 vertical amplifier consists of three dc-
coupled push-pull stages providing sufficient amplification
to drive the vertical-deflection plates of the crt. The fre-
quency response of the vertical amplifier is extended to
dc to 30 mc through the use of low and high frequency
compensation and a distributed amplifier output stage. The
distributed amplifier consists of six push-pull sections, the
separate gains of which are additive. Together these sec-
tions provide sufficient gain at high frequencies to bring
the upper 3-db-down point to 30 mc.

The push-pull output of the vertical amplifier is applied
through a balanced delay line to the vertical-deflection
plates of the crt. The delay line delays the application of
the vertical signal to the deflection plates until the crt has
been unblanked and the horizontal sweep started. This
delay allows the leading edge of the fast rising pulses to
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Fig. 4-1.
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Block Diagram of the Type 555 Oscilloscope.
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Fig. 4-2. Upper Beam Vertical-deflection system block diagram.

be displayed. The delay line is adjusted by means of vari-
able capacitors for minimum waveform distortion.

A push-pull output from the vertical amplifier is also ap-
plied to the trigger pickoff circuit. This circuit consists of
an amplifier stage and a cathode follower. The amplifier
stage receives the push-pull input signal and provides a
single-ended output signal which is in phase with the signal
originally applied to the input of the plug-in unit. The output
of the amplifier stage is applied through the trigger pick-
off cathode follower to the triggering circuits of either or
both time base units.

Triggering Circuit

The triggering circuits in both time base units are identi-
cal. Therefore, only one circuit is described and one block
diagram, Figure 4-3, is shown.

The triggering signals from the line, external input, Upper
Beam amplifier, and Lower Beam amplifer are connected
to the input of the triggering circuit. The signal selected by
the trigger SOURCE switch is then connected to one of the
grids of the trigger-input amplifier through the COUPLING
and SLOPE switches.

TRIGGER SOURCE,
# COUPLING, AND

SLOPE

@ SELECTORS

TRIGGER INPUT
AMPLIFIER

The trigger-input amplifier is a difference amplifier stage
which compares the amplitude of the triggering signal on
one grid to the voltage on the other grid obtained from the
TRIGGER LEVEL control. The output of the trigger amplifier
is applied to the trigger multivibrator, a Schmitt Trigger
Circuit. When the output of the amplifier reaches a certain
level the trigger multivibrator switches to produce a trigger
pulse which is applied to the sweep circuit. The trigger
multivibrator then resets to await the next triggering wave-
form.

When the trigger circuit is set for AC AUTO. operation, a
feedback circuit is provided for the trigger multivibrator
which causes the multivibrator to free run at approximately
a 50-cycle rate. When a triggering signal is applied, the
trigger multivibrator is synchronized by the triggering wave-
form, and the circuit operates as described in the previous
paragraph.

Time Base Generator

The block diagram, Figure 4-4, shows the areas where dif-
ferences occur between the type 21 and the Type 22 Time
Base Units. In the following description the differences are
noted in the text and on the block diagram.

TRIGGER
MULTIVIBRATOR

Fig. 4-3. Trigger-Circuit block diagram.
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Fig. 4-4. Time Base Generator block diagram for the Type 21 ond 22 Time Base
Units. Differences between the two are marked.

The output pulse from the trigger multivibrator is applied
to the sweep gating multivibrator through a differentiating
network. The sweep gating multivibrator is a Schmitt Trigger
Circuit which acts as an electronic switch for the sweep cir-
cuit. When the triggering pulse is applied, the sweep gating
multivibrator switches, thereby cutting off the disconnect
diodes and allowing the Miller Run-Up Circuit to operate.
One output of the sweep gating multivibrator is connected
through the unblanking cathode follower to the crt to un-
blank the tube. Another output is connected through the
+gate output cathode follower to the +GATE connector
on the front panel.

Synchronizing pulses are supplied by the sweep gating
multivibrator to operate the blanking and alternate trace
switching circuits. The switching circuits are used in the AL-
TERNATE mode of the TYPE CA Plug-In Unit with either one
or both time bases.

The disconnect diodes clamp the sweep-circuit output volt-
age at a fixed level between sweeps. This prevents hori-
zontal jitter at the start of the sweep. When the disconnect
diodes are cut off, their clamping action stops and the Miller
Run-Up Circuit operates.

The Miller Run-Up Circuit is a modified Miller Integrator cir-
cuit which provides an extremely linear output sawtooth
waveform. The sawtooth waveform is built up on a timing
capacitor which is an integral part of the circuit. The rate
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that the charge builds up on the timing capacitor determines
the sweep time per centimeter. The rate of charge is in turn
dependent on the time constant of the timing capacitor and
timing resistor. The sweep timing is set with the TIME/CM
control by varying this time constant. All sweep ranges are
accurately calibrated by means of variable timing capacitors
and resistors.

The output sawtooth from the Miller Run-Up Circuit is ap-
plied through the sweep cathode follower to the horizontal
amplifier. Feedback from the sweep cathode follower is ap-
plied to the timing capacitor to eliminate nonlinearity in the
charging of the capacitor. This feedback insures a linear
sawtooth waveform. The sawtooth waveform from the sweep
cathode follower is also connected through the sawtooth
output cathode follower to the SAWTOOTH connector on
the front panel.

The sawtooth waveform from the sweep cathode follower
is applied through the holdoff cathode followers to reset the
sweep gating multivibrator at the end of each sweep. The
holdoff cathode followers then insure that the sweep gating
multivibrator is not switched again until the Miller Run-Up
Circuit has reset and become stabilized.

The dc level at the input of the sweep gating multivi-
brator is controlled by the lockout multivibrator, STABILITY
control, the RECURRENT position of the trigger LEVEL con-
trol, and the SWEEPS ONCE position (Type 22 only) of the
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SWEEP FUNCTION switch. In normal sweep operation, one
half of the lockout multivibrator is disabled while the other
half operates as cathode follower. The voltage at the input
of the sweep gating multivibrator is then controlled through
the cathode follower by the STABILITY control, the RE-
CURRENT position of the trigger LEVEL control, and the
SWEEPS ONCE position (Type 22) of the SWEEP FUNCTION
switch. The STABILITY control is set to allow normal trigger-
ing of the sweep gating multivibrator without causing it to
free-run. However, should a free-running sweep be desired,
the trigger LEVEL control can be turned full right to the RE-
CURRENT position. This action closes a switch, lowers the
dc level at the input of the sweep gating multivibrator, and
permits the next sweep to begin after the hold-off period.
The same action occurs when the SWEEPS ONCE position
(Type 22} is used for delayed sweep operation.

When the time base generator is used for either a SINGLE
SWEEP or delayed-sweep TRIGGERS ONCE (Type 22) pre-
sentation, both sections of the lockout multivibrator oper-
ate and the multivibrator acts as an electronic switch to
control operation of the sweep gating multivibrator. One
condition of the lockout multivibrator disables the sweep
gating multivibrator to prevent any horizontal sweeps. This
condition exists until a delayed trigger is applied to the
lockout multivibrator (Type 22) or until the PUSH TO RESET
switch is depressed. When the lockout multivibrator switches,
operation of the sweep gating multivibrator returns to norm-
al to allow one horizontal sweep. Depending on the setting
of the trigger LEVEL control, this sweep may occur immedi-
ately or be delayed until a triggering pulse is applied from
the triggering circuit or from the delayed trigger amplifier
(Type 22) to the sweep gating multivibrator.

When the sweep occurs, an output from the holdoff cath-
ode follower is applied to reset the lockout multivibrator,
The sweep gating multivibrator is again disabled by the
lockout multivibrator until the next delayed trigger (Type 22)
occurs or until the PUSH TO RESET button is again de-
pressed.

DELAY PICKOFF DELAYED
TRIGGER

. DIFFERENCE AMP. MULTIVIBRATOR

V554 V564 V585

CONSTANT
CURRENT
CIRCUIT

V568A
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Fig. 4-5. Upper Beam Horizontal-deflection system block diagram.

Horizontal Amplifier

The Upper and Lower Beam horizontal amplifiers are
identical. Although the block diagram, Figure 4-5, illustrates
the Upper Beam horizontal-deflection system, the description
applies to both,

The input to the horizontal amplifier is selected from
waveforms applied from Time Base Generator A, Time Base
Generator B, and the external horizontal amplifier. The

DIFFERENTIAT- DELAYED
ING CIRCUIT TRIGGER CF

V568B

Fig. 4-6. Delay Pickoff Circuit block diagram.
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selected input waveform is split in phase and amplified to
drive the horizontal-deflection plates of the crt. The ampli-
fier is designed for optimum operation with a sawtooth in-
put waveform,

A feedback network from the output of the amplifier to
the first amplifier stage is used to reduce the gain of the
amplifier to the amount necessary for a normal-sweep pre-
sentation. The gain of the amplifier is controlled by adjust-
ment of the feedback network. When the sweep magnifier
is used, a portion of the degenerative feedback network is
shorted out to increase the gain of the amplifier by a fact-
or of 5. This provides the magnified-sweep presentation.

The external horizontal amplifier is a cathode coupled
circuit which provides the necessary gain to drive the hori-
zontal amplifier from external signals. An input attenuator
and a gain control provide horizontal deflection factors
between approximately 0.2 and 20 volts per centimeter.

Delay Pickoff Circuit

A sawtooth waveform from Time Base Generator A is ap-
plied to the input of the delay-pickoff comparator circuit. This
circuit is a difference amplifier which compares the voltage
level of the input sawtooth against a fixed voltage obtained
from the DELAYED TRIGGER control. When the voltage
level of the input sawtooth waveform reaches a certain level,

OST-ACCELERATOR
OSCILLATOR
HY POWER SUPPLIES

V922
V942

V932
V962

REGULATOR
AMPLIFIER

vol4

Fig.
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as determined by the setting of the DELAYED TRIGGER con-
trol, the output of the comparator circuit triggers the de-
layed-trigger multivibrator. The delayed trigger multivibrator
then initiates the delayed trigger which is applied through
a differentiating circuit to the delayed-trigger cathode fol-
lower. Outputs from the delayed-trigger cathode follower
are then applied to the DELAYED TRIG. OUT connector on
the front panel and to the ‘B’ sweep circuit.

CRT Circuit

Cathode-ray tube operating voltages are obtained from
two separate high-voltage power supply circuits. The cir-
cuits are the same for both supplies except that the post-
accelerating voltage is supplied by the lower beam circuit.
The outputs from the oscillator circuits are taken from the
secondary windings of the high voltage transformers.

The primary winding of the high-voltage transformer
forms a part of the oscillator circuit. The transformer steps
up the oscillator output voltage to the required level. The
voltage is then rectified, filtered, and applied to the ap-
propriate crt beam circuits.  Control-grid and cathode
operating voltages are obtained from conventional rectifier
circuits. A voltage-doubler circuit supplies the post-acceler-
ating voltage.

UNBLANKING

MIXER

UPPER BEAM

HY POWER SUPPLY | OSCILLATOR

V822

V862

REGULATOR
AMPLIFIER

vel4

4-7. CRT Circuit block diagram.



A sample of the power-supply voltage is fed back through
the regulator amplifier to the high-voltage oscillator. This
voltage controls the amplitude of the oscillator output and
compensates for any changes in the output voltages of the
high-voltage power supply.

Additional crt circuits control intensity, geometry, astig-
matism, and focus for each beam of the crt display. Un-
blanking pulses from the two sweep circuits are applied to
the appropriate crt control grid through the Upper and
Lower Beam HORIZ. DISPLAY switches to unblank the trace
during sweep time. In addition, a brightening pulse from
the Type 22 Time Base ‘B Unit is applied through the
TRIGGERABLE ONCE and the SWEEPS ONCE positions of
the FUNCTION switch. The brightening pulse is coupled
through the unblanking mixer tube, either or both HORIZ.
DISPLAY switches, and to either or both crt control grids.
A portion of either or both beams is intensified to indicate
the delayed sweep duration. In the absence of an unblank-
ing pulse, the blanked tube eliminates any visible sweep re-
trace.

Low-Voltage Power Supplies

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, 4100, 4225, +350, and 500 volts, and,
an unregulated output of 330 volts. In addition, a separate
circuit regulates the 6.3 volt filament power.

Each of the dc 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 then produces an error signal which is

CALIBRATOR

v CALIBRATOR
MULTIVIBRATOR §

OUTPUT CF

V8B5A v87Ss | v885B

Theory of Operation — Type 555

amplified and applied to the series regulator tubes, causing
the series regulators to compensate for the error and return
the output voltage to normal.

Reterence voltage for the —150-volt supply is obtained
from a gas-filled voltage-regulator tube. Reference voltages
for the other dc regulated power supplies are obtained
from the output of the —150-volt supply. Consequently,
operation of all the dc regulated power supplies is depen-
dent on the operation of the —150-volt supply. The output
voltages of all the dc regulated power supplies are adjusted
by adjusting the output of the —150-volt supply.

The regulated filament supply operates by regulating the
voltage applied to the primary winding of the filament
transformer. Errors in the filament voltage are sensed by
the filament of a special diode. When an incorrect voltage
is sensed, the diode conducts either more or less current de-
pending on the direction of the error. The output from the
diode is amplified by an additional stage. The amplifier
controls the current through one winding of a saturable re-
actor. This in turn determines the amount of reactance pre-
sented by the reactor to the line voltage. The change in
reactance compensates for any changes in the filament
voltage.

Calibrator

The calibrator multivibrator, free running at approximately
a 1000-cycle rate, produces the amplitude-calibrator square
waves. The square waves are applied through the calibrator
output cathode follower and a precision attenuator to the
CAL. OUT connector on the front panel. Accuracy of the
calibrator output is insured by adjusting the multivibrator
output voltage.

ATTENUATOR

Fig. 4-8. Amplitude Calibrator block diagram.
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Air Filter

The Type 555 Oscilloscope is cooled by air drawn into
both units through washable filters constructed of adhesive-
coated aluminum wool. If the filters become dirty, they will
restrict the flow of air and may cause the instrument te aver-
heat. You should inspect and clean the filters every three
or four months, Any time that the thermal relay in either
unit opens up, the filters should be checked immediately.

Te clean the filter, first remove loose dirt fram the filter
by rapping it gently on a hard surface, Then wash the filter
briskly with hot scapy water. After rinsing and drying
thoroughly, coat the filter with "Handi-Keter” or “Filter-
coal”, products of the Research Products Corporation, These
products are generally available from air-conditioner sup-
pliers,

Fan Motor

The indicater unit fon motor bearings should be lubricated
every three or four months with a few drops of light machine
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oil (see Figure 5-1). Failure to lubricate the bearings period-
ically will cause the fan to slow down or stop thereby caus-
ing instrument overheating. The power supply unit fan
moter bearings are factory sealed and no lubrication is
required.

Visual Inspection

You should visually inspect the entire indicator and power
supply units every few months for possible circuit defects,
These defects may include such things as loose or broken
connections, damaged binding posts, improperly seated
tubes, scorched wires or resistors, missing tube shields, or
broken terminal strips. For most visual troubles the remedy
is apparent; however, particular care must be taken when
heat-damaged components are detected. Overheating of
parts is often the result of other, less apparent, defects in
the circuit. It is essential that you determine the cause of
overheating befere replacing heat-damaged parts in order
to prevent further damage.

Fig. 5-1. Location of the indicater unit fon-meter lubrication points,
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Recalibration

The Type 555 Oscilloscope is @ stable instrument that will
provide many hours of trouble-free operation. However, to
insure the reliobility of measuvrements we suggest that you

recalibrate the instrument after each 500 hours of operation
lor every six months if used intermittently). A partial cali-
bration procedure is given in the Internal Adjustments por-
tion of this manual. Complete recalibration procedures are
given in Section 7,

REMOVAL AND REPLACEMENT OF PARTS

General Information

Procedures required for replacement of most parts in the
Type 555 Oscilloscope are obvious. Detailed instructions for
their removal are therefore not required. Other parts, how-
ever, can best be removed if a definite procedure is followed.
Instructions for the removal of some of these parts are con-
tained in the following paragraphs. Because of the nature
of the instrument, replacement of certain parts will require
that you recalibrate portions of the oscilloscope lo insure
proper operation. Refer te the Recalibration Procedure or
to the Internal Adjustments partion of this manual for cali-
bration procedures.

Removal of Panels

The panels of the Type 555 Oscilloscope are held in ploce
by small screwhead fasteners, To remove the side panels,
use a screwdriver to rotate the fosteners approximately two
turns counterclockwise; then pull the upper pertion of the
panels outward from the carrying handles. To remove the
bottam panel, lay the instrument on its side, rotate the fas-
teners approximately two turns counterclockwise, and pull
off the panel. Panels are replaced by reversing the order of
their remaval.

Fig. 5-2. Remecval of the indicator unit side panels,
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Fig. 5-3. Removing the cathade-ray tuba,

Replacement of the Cathode-Ray Tube

To remove the cathode-ray tube, first, remove the time
base units and disconnect all clip leads connected to the
neck of the tube. Leave the beam rotation coil leads and
the high-voltage nipple connected. Remove the graticule
cover, spacer washers, graticule, and graticule light shield.
Disconnect the crt from the socket at the base of the crt. If
you have trouble separating the crt from the socket, the crt
can be worked loose easily by carefully wedging o plastic
tool between the socket and the base of the crt. By first
loosening one side and then the other, the crt can be weorked
free of the socket. Remowve the ert by pushing it forward
through the front panel far enough to be removed from the
front of the oscilloscope [see Figure 5-3).

When the new crt is in place, the leads can be properly
connected to the neck of the tube by following the calar
code infoermation provided on the tube shield. After re-
placement of the crt, it will be necessary to check the cali-
bration of the oscilloscope.

Replacement of Switches

Methads for removal of defective switches are, for the
most part, obvious and enly @ normal amount of care is
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required. Single wafers are normally not replaced on the
switches used in the Type 555. If one wafer is defective, the
entire switch should be replaced. Switches can be ordered
from Tektronix either wired or unwired as desired.

Tube Replacement

Care should be taken both in preventive and corrective
maintenance that tubes are not replaced unless they are
actually causing a trouble. Many times during routine main-
tenance it will be necessary for you to remove tubes from
their sockets. |t is important that these tubes be returned to
the same sockets unless they are actually defective. Un-
necessary replacement or switching of tubes will many times
necessitate recalibration of the instrument. If tubes do re-
quire replacement, it is recommended that they be replaced
by previously checked high-quality tubes.

Maintenance — Type 555

Soldering Precautions

In the production of Tektronix instruments, a special silver-
bearing solder is used to establish a bond to the ceramic
terminal strips. This bond can be broken by repeated use of
ordinary tin-lead solder, or by the application of too much
heat. However, occasional use of ordinary solder will not
break the bond if too much heat is not applied.

It is advisable that you have a stock of solder containing
about 3% silver if you frequently perform work on Tektronix
instruments. This type of solder is used frequently in printed
circvitry and should be readily available. It may also be
purchased directly from Tektronix in one-pound rolls (order
by part number 251-514).

Because of the shape of the terminals on the ceramic ter-
minal strips, it is advisable to use a wedge-shaped tip on
your soldering iron when you are installing or removing
parts from the strips. A wedge-shaped tip allows you to
apply heat directly to the solder in the terminals and reduce
the amount of heat required. It is important to use as little
heat as possible.

REPLACEMENT PARTS

Standard Parts

Replacement for all parts used in the Type 555 Osciilo-
scope can be purchased directly from Tektronix at current
net prices. However, since most of the components are
standard electronic parts, they can generally be obtained
locally in less time than is required to obtain them from the
factory. Before ordering or purchasing parts, be sure to
consult the parts list to determine the tolerances and ratings
required. The parts list gives the values, tolerances, ratings,
and Tektronix parts numbers for all components used in the
instrument.

Special Parts

In addition to the standard electronic components men-
tioned in the previous paragraph, special parts are also used
in the assembly of the Type 555 Oscilloscope. These parts
are manufactured or selected by Tektronix to satisfy particu-
lar requirements or are manufactured specially for Tektronix
by other companies in accordance with Tektronix specifi-
cations. These parts and most mechanical parts should be
ordered directly from Tektronix since they are normally diffi-
cult or impossible to obtain from other sources. Al] parts
may be obtained either directly from the factory or through
the local Tektronix Field Office.

Parts Ordering Information

Each part in the Type 555 Oscilloscope has a 6-digit
Tektronix part number. This number and a description of
the part, will be found in the parts list. When ordering
parts, be sure to include both the description of the part and
the part number. For example, if the serial number of your
Type 555 Oscilloscope is 4987, a certain resistor would be
ordered as follows: R160A, 100k, '/, watt, fixed precision,
1%, part number 309-045, for Type 555 Oscilloscope, Serial
Number 4987. When parts are ordered in this manner, we
are able to fill your orders promptly, and delays that might
result from transposed numbers in the part number are
avoided.

Since the production of your instrument, some of the parts
may have been superceded by improved components. In
such cases, the part numbers of these new components will
not be listed in your Parts List. However, if you order a part
from Tektronix and it has been superceded by an improved
component, the new part will be shipped in place of the
part ordered. Your local Tektronix Field Engineering Office
has knowledge of these changes and may call you if a
change in your purchase order is necessary.

Replacement information sometimes accompanies the im-
proved components to aid in their installation.

TROUBLESHOOTING

Troubleshooting Information

This portion of the Operator's Manual provides brief
troubleshooting information which can be used, when a
trouble exists, to isolate the defective circuit or stage. No

®

attempt is made here to provide detailed information for
troubleshooting within the circuits.

Before attempting any troubleshooting work, you should
check all controls for proper settings. If you are in doubt
about control settings you should review the Operating In-
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formation section of this manual. When you have ascer-
tained that a trouble does exist in the instrument, you can
then proceed to isolate the defective circuit using the pro-
cedures contained later in this section.

Although the Type 555 Oscilloscope is a stable instrument,
many apparent troubles will be due to improper calibration
of one or more circuits. One of the first steps in any trouble-
shooting procedure should be to check the calibration of
the suspected circuit. Calibration of this instrument can be
easily checked by comparing the upper beam operation to
the lower beam. Partia! calibration procedures are given in
the Internal Adjustments portion of this handbook; complete
calibration procedures are given in the Recalibration Pro-
cedure section.

Power-supply output voltages should be checked when-
ever any type of trouble occurs in the instrument. Due to the
circuit configuration employed in the Type 555, it is possible
for an incorrect power-supply voltage to affect one circuit
more than others. When all but one circuit in the oscillo-
scope is functioning properly, there is a tendency to over-
look the power supply as a source of the trouble and to
concentrate on the circuit where the trouble apparently
exists. In cases of this type (valuable time can be saved by
checking the power supplies first. If the output and ripple
voltages of the regulated power supplies are correct, the
power supplies can be assumed to be operating correctly.

When a trouble has been isolated to a definite circuit,
perform a complete visual check of that circvit. Many
troubles can be found most easily by visual means. If a
visual check fails to detect the cause of the trouble, check
all tubes by substitution. Tube failure is the most prevalent
cause of circuit failure. Do not depend on tube testers to
adequately indicate the suitability of a tube for use in the
instrument. The criterion for usability of a tube is whether
or not it works satisfactorily in the instrument. Be sure to
refurn any tubes found to be good to their original socket.

Separate schematic diagrams for each circuit are con-
tained in the Parts List and Schematic Diagrams Booklet used
in conjunction with this manual. In addition, a block dia-
gram provides an overall picture of instrument operation.
The reference designation of each electronic component of
the instrument is shown on the circuit diagrams.

Switch wafers shown on the schematic diagrams are coded
to indicate the position of the wafer on the actual switches.
The number portion of the code refers to the wafer number
on the switch assembly, wafers being numbered from the
front of the switch to the rear. The letters F and R indicate
whether the front or the rear of the wafer is used to perform
the particular switching function.

All wiring used in the Type 555 Oscilloscope is color
coded to facilitate circuit tracing. In addition, primary
power, filament, and power-supply output leads are distin-
guished by specific color codes. All power-supply output
leads follow the standard RETMA code. For example, the
—150-volt bus is coded brown-green-brown and the +500-
volt bus is coded green-black-brown. The widest stripe
identifies the first color of the code.
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The troubleshooting procedures that follow are divided
into sections according to trouble symptoms. When a trouble
occurs in the instrument, the proper troubleshooting section
can quickly be found by using the trouble symptoms.

No Spot or Trace

No spot or trace on the crt screen is indicative of horiz-
ontal- or vertical-deflection system unbalance or of a failure
of the crt circuits. When this trouble occurs, first check the
beam position indicator lights for each beam and the setting
of the INTENSITY controls. The lights will indicate whether
the beam is deflected off the crt screen. If the beam is posi-
tioned off the screen, use the appropriate position controls
and the beam-position indicators to attempt to center the
beam. If the beam centers properly, as indicated by the
beam-position indicators, but no spot or trace appears with
normal INTENSITY control setting for that beam, the trouble
is probably in one of the crt circuits. Additional checks
should be made, however, before you start working on the
circuits. The following checks can quickly be made to show
conclusively whether or not the trouble exists in one of the
crt supply circuits.

Center both beams using the indicator lights and turn up
the INTENSITY controls to a setting a little higher than used
normally. Be prepared to turn the appropriate INTENSITY
control down to normal brilliance if the beam spot or trace
suddenly appears. If the lower beam trace can be seen, but
not the upper beam, then look for the upper gun's fila-
ment glow at the base of the crt. If the filament is operat-
ing, check for deflection unbalance even though the indi-
cator lights show the beam to be centered. To do this, place
a jumper between the upper beam horizontal- or vertical-
deflection plates of the crt at the neck of the tube.

If the upper beam trace does appear when one set of
plates are shorted together, an unbalance exists in the de-
flection system which is connected to those plates. The
jumper can be used to move back through the push-pull
amplifier stages to make point checks to isolate the area of
original unbalance.

Horizontal unbalance is generally caused by an un-
balanced horizontal amplifier. Vertical unbalance, however
can be produced in either the plug-in unit or the vertical am-
plifier of the oscilloscope. Perhaps the easiest way to deter-
mine whether the plug-in unit or the oscilloscope is at fault
is to check the operation of the instrument by exchanging
plug-ins. Turn the instrument off, remove the two vertical
plug-ins, re-insert them in the opposite compartments, and
turn the instrument on. If the plug-in is not at fault, be sure
to check the leads which go to the crt deflection plates
are properly connected at the neck of the crt before check-
ing for other causes of vertical unbalance.

f no upper beam unbalance condition exists and the
spot is not yet visibile, then the upper beam crt circuit is
at fault. Conversely, the same checks can be made to isolate
lower beam troubles. However, if both filaments are oper-

A



®

Fig. 5-4, Left side view of the indicater umit

HORIZONTAL
AMPLIFIER

HIGH VOLTAGE
POWER SUPPLY
AMND CRT CIRCUITRY

EXTERMAL

HORIZONTAL

AMPLITUDE
AT CALIBRATOR

VEFTRERT"
T
PRt

TYPE 21 TIME
BASE A
PLUG-IN 'WITH

TRIGGER CIRCUITRY

geteteeddeReRtEeRREREET ceeEL

LINE AMPLIFIER MUG-IN

HORIZOMTAL
AMPLIFIER
HIGH VOLTAGE
POWER SUPPLY
AMND CRT
CIRCUITRY
TYPE 22 TIME i
BASE B i “1 UNBLANKING
PLUG-IN WITH 3 | - MIXER
TRIGGER CIRCUITRY . ™ ; y
L=l | b H r. '
= o oy < i E 2 TRy I
| Al
i ¥ | [ o LR B A EXTERMAL
g g 4 ) HORIZONTAL
l B e-E L ) AMPLIFIER
l ; iy il “leys = DELAY
. ' TRIGGER
' - FICKOFF

VERTICAL
AMPLIFIER LIME

PLUG-IN

Fig. 5-5. Right side view of the indicater wnit

5-5



Maintenance — Type 555

ating and neither beam spot or trace appears, the trouble
is probably in the lower beam crt circuit which supplies the
common post-accelerating potential for both beams.

Waveform Distortion or Insufficient Vertical De-
flection

Both of these symptoms can be caused by troubles oc-
curing in either the plug-in unit or the vertical-deflection
system of the oscilloscope. The trouble can be isolated to
one unit or the other easily by checking the operation of the
oscilloscope after exchanging vertical plug-in units from
one side to the other and by comparing the operation of
the lower beam vertical-deflection system to the upper
beam.

Small errors in gain and slight waveform distortion can
often be corrected by calibrating either or both vertical-
deflection systems of the oscilloscope and the plug-in units.
An improperly compensated probe is also a common source
of waveform distortion. Waveform distortion occasionally
results from various tube conditions.

Insufficient Horizontal Deflection

The Type 555 Oscilloscope contains two separate time-
base units which can be used to isolate troubles in either
horizontal-deflection system. When a trouble occurs, deter-
mine whether the trouble is present when you are using
Time Base A, Time Base B, or an external horizontal input.
When the trouble is present under all three conditions, the
horizontal amplifier is at fault.

Troubles which occur only when you are using an external
horizontal input voltage are probably due to a failure of
the external amplifier being used. Try using the external
horizontal amplifier for the other beam to compare dif-
ferences between the two.

[f the trouble occurs only when a particular time base is
used, the trouble is in that time base unit.

Nonlinear Horizontal Sweep

The linearity of the horizontal-deflection system can be
checked by connecting the calibrator waveform to the verti-
cal input of the oscilloscope. If the sweep is linear, the cali-
brator waveforms should be spaced equally along the
sweep. A nonlinear sweep can be caused by one of the
time-base units or horizontal amplifiers. If the trouble
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exists when either time-base unit is used with one of the
horizontal amplifiers, then the horizontal amplifier is at
fault. If the trouble is present only when a particular time-
base unit is used, that time base unit is at fault.

Poor Triggering

Troubles which affect triggering can be isolated by com-
paring the operation of the ‘A" and ‘B’ trigger circuits. If,
when using the same triggering source, only one triggering
circuit operates abnormally, you can assume that the cir-
cuit is defective.

If neither trigger circuit operates properly when you
trigger internally from the same beam source, the trigger
pickoff circuit of that vertical amplifier is probably at
fault. As is the case with other circuits, proper operation
can often be restored by recalibration.

Change in Deflection Sensitivity

A change in the deflection sensitivity of the instrument is
indicated if the deflection, both vertical and horizontal for
both beams, is either greater or less than the value indi-
cated by the front-panel settings. This can be caused by
a change in the gain of both the vertical and the horizonta!
amplifiers due to improper output voltages from the low-
voltage power supplies. Or, it can be caused by a change
in the crt sensitivity due to improper output voltages from
the high-voltage power supply. If either the low or high-
voltage power supplies require adjustment, these adjustments
must be made in accordance with the procedures given in
the Internal Adjustments or the Recalibration Procedure
portion of this manual.

No Delayed Trigger or Delayed Sweep

When no delayed trigger is present at the DELAYED
TRIG. OUT connector, the delay pickoff circuit has prob-
ably failed. However before attempting to repair the delay
pickoff circuit, be sure that the ‘A" and ‘B’ sweep circuits
are operating correctly. This can be done by obtaining a
normal-sweep presentation using first one, and then the
other, time-base unit.

If the delayed trigger appears norma! but no delayed
sweep can be obtained, the trouble is in the Type 22 Time
Base Unit sweep circuit. A trouble in the ‘B’ sweep circuit
which prevents you from obtaining a delayed sweep pre-
sentation will probably also affect single-sweep operation.



Purpose

Procedures contained in this portion of the Operator’s
Manual permit you to calibrate certain portions of the Type
555 Oscilloscope. This section has purposely been simplified
to include only the adjustments that can be made without
special test equipment. |t is assumed, however that an ac-
curate dc voltmeter and an iron vane rms-reading ac volt-
meter are available. The Type 555 is used as a test oscil-
loscope by using single-beam operation to make some of the
adjustments.

Calibration procedures contained in this section cover con-
trols which require adjustments most frequently. These pro-
cedures therefore provide sufficient information to correct
most troubles which occur due to improper calibration.
If it becomes necessary to calibrate the entire instrument,
or to calibrate controls that are not covered here, you can
refer to Section 7 where complete calibration procedures
are given. All adjustments should be made with the plug-
in units connected to the oscilloscope. The Time Base Plug-
In Extension is used to make some of the time base adjust-
ments.

If you find that it is impossible to adjust a particular
control properly, there is a trouble in the instrument. This
trouble must be located and corrected, before the adjust-
ment can be made.

CAUTION

The first two steps in the following procedure are
used to adjust the output voltages of the low- and
high-voltage power supplies. These adjustments
are extremely important to proper operation of the
instrument and must be made as accurately as pos-
sible. Care must be taken, however, that these
adjustments are not made unnecessarily. The
power supplies do not require adjustments unless
there is more than a 3% error in their output volt-
ages. Be sure that your voltmeters are accurate
when checking the power supply voltages. An ac-
curate iron vane rms-reading ac voltmeter must be
used for reading the 6.3 VAC. A dc voltmeter with
known corrected readings must be available to
read the — 150 and — 1350 volts. If the power
supplies have more than 3% allowable error, they
must be adjusted as described in the Power-Supply
Output Voltage and High Voltage steps.

SECTION &

INTERNAL
ADJUSTMENTS

If the controls in these first two steps are adjusted,
the sweep timing and vertical deflection factors
should be checked before measurements made with
the instruments are assumed to be correct. Also,
the other circuits should be checked for proper
calibration.

Power-Supply Output Voltage

Connect a dc voltmeter from the output of the —150-
volt power supply (see Figure é-1) to the chassis. Adjust the
—150 ADJ. control for a voltage reading of exactly —150
volts.

Connect an iron vane ac voltmeter from the 6.3 VAC test
point (see Figure 6-1) to the chassis. Adjust the REG. HTR.
ADJ. for a voltage reading of 6.3 VAC.

High Voltage

Connect the dc voltmeter from the lower beam high-
voltage test point (see Figure 6-1) to the chassis. Adjust
the lower beam H.V. ADJ. control for —1350 volts.

Connect the dc voltmeter from the upper beam test
point (see Figure 6-1) to the chassis. Adjust the upper beam
H.V. ADJ. control for —1350 volts.

Amplitude Calibrator

Place the AMPLITUDE CALIBRATOR switch in the OFF
position. Connect the dc voltmeter to the Calibrator Test
Point (see Figure 6-10) and set the CAL. ADJ. control for a
meter reading of exactly 100 volts.

NOTE

The letter ‘A’ is used throughout this procedure as
an abbreviation for “TIME BASE A" and the letter
‘B’ for “'TIME BASE B". The 'A’ triggering adjust-
ments that follow must be made in the indicated
sequence. Controls not mentioned in a particular
step are assumed to be in the positions they were
last in during the previous step.

‘A’ Trigger Level

Remove the Type 21 Time Base Unit, attach the Time
Base Plug-In Extension to the Type 2! Unit, and install the
unit with the extension in the TIME BASE A compartment of
the Type 555.

Set the Upper Beam HORIZ. DISPLAY switch at ‘A" X1.
Place the ‘A’ SLOPE switch at 4, ‘A" COUPLING switch
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Fig. &-1. Top view of indicatar and pewer supply units showing location of low-
and high-valtage adjustment contrels and test points,

at DC, and 'A’ SOURCE switch at UPPER BEAM. Rotate the
‘A" LEVEL eontrol to zero, Set the lower beam vertical plug-
in VOLTS/CM switch at 05 and the input selector AC-DC
switch at DC. Place the Lower Beam HORIZ, DISPLAY
switch at 'B' X1, Set the 'B' trigger controls at AC AUTO,,
}SLOPE, AC COUPLING, and LINE SOURCE. Place the
‘B SWEEP FUNCTION switch at NORMAL and the ‘B TIME/
CM switch at 2 MILLISEC. Center the lower beam trace at
the lower horizontal centerline of the graticule and connect
the 10X probe from the lower beom wvertical input con-
necter to the junction of R19 and R20 (see Figure &-2). If
the probe is being used with the clip lead ungrounded,
position the probe body away from the 'A' SOURCE switch
leads to prevent any feedback of signals, Rotate the A
LEVEL knob until the lower beam trace is again at the lower
horizontal centerline, Loosen the 'A’ LEVEL knob and set
it at zero position. Retighten the knob and recheck it for
exgct zero setting and no vertical shift of the lower beam
trace by disconnecting and connecting the probe a few
times at the junction. Disconnect the probe from the junc-
tion.

‘A’ Upper Beam Internal Trigger DC Level

Set the 'A' TIME/CM switch at .1 MILLISEC and rotate the
STABILITY control clockwise for o free-running sweep. Posi-
tion the upper beam trace to the upper horizontal centerline.
Connect a short jumper from the junction of R19 and R20
to the chassis; connect o dc voltmeter from the junction of
R22 and SW22 to the chassis (See Figure 4-2). Place the "A
SLOPE switch in the — position and adjust the "A° UPPER
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BEAM INT. TRIG. D.C. LEVEL ADJ. contrel for a veltmeter
reading of zero volts. Slide the SLOPE switch from — to +
to check for accuracy of the odjustment and ne voltmeter
needle shift. Leave the SLOPE switch at —

‘A’ Lower Beam Internal Trigger DC Level

Pasition the lower beam trace to its centerline. Set the
‘A" SOURCE switch ot LOWER BEAM. Adijust the ‘A’
LOWER BEAM INT. TRIG. D.C. LEVEL ADJ, control for a
voltmeter reading of zero volts and no change in meter
needle movement when the A’ SOURCE switch is set at
LUPPER BEAM and back to LOWER BEAM. Disconnect the
voltmater,

‘A’ Trigger Level Centering

Rotate the lower beam vertical plug-in VOLTS/CM switch
to the .5 wvolts position and set the input selector AC.DC
switch at AC. Set the "A" SOURCE switch at LINE. Connect
the probe to pin & of V45 [see Figure 6-2). Preset the "A’
TRIG. LEVEL CEMT. control so that the waveform on the
lower beam is symmetrical, For precise adjustment set the
Lower Beam HORIZ. DISPLAY switch at 'B' X.2 and hori-
zontally center the 4 slope or switching portion of the
multivibrater waveform using the 'B° HORIZ, POSITION con-
trol. Mow slide the A’ SLOPE switch up and down from —
to + and, at the same time, readjust the 'A' TRIG. LEVEL
CEMT. for no horizental shifting of the switching portion
of the waveform, Leave the ‘A’ SLOPE switch at 4

&
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‘A’ Trigger Sensitivity

With the probe and jumper connected as described in
the previous step, rotate the ‘A’ TRIG, SEMS. control fully
counterclockwise. Turn the contral slowly clockwise and
stop at the point where the oscillations cease to appear.
Mote the aomplitude of the spike on the top corner of the
multivibrator waveform, Then rotate the 'A' TRIG, SENS,
contral clackwise until this spike is slightly less than ene half
of the original size (see Figure é-3). Disconnect the probe
from the test point and remaove the jumper lead.

‘A’ Lockout Level

Set the "A' COUPLING switch at AC, and the 'A' SOURCE
switch at UPPER BEAM. The opproximate voltage at pin 7
of ¥125 is —55 volts. Connect a dc voltmeter at this test
point (see Figure 4-2) and rotate the 'A" STABILITY control
counterclockwise until the upper beam sweep just stops free-
running. Record the meter reading of the de valtmeter. Set
the "A° SWEEFP FUNCTION switch at SINGLE SWEEP and
trigger the sweep once by rotating the ‘A’ LEVEL control
clackwise ta + and then counterclockwise to —. If the ‘A’
STABILITY contral setting is correct as explained above, the
READY lamp should extinguish indicating that the upper
beam frace is locked out. Mow set the ‘A’ LOCK OUT
LEVEL ADJ. control for a voltmeter reading of 11 walts
lower (less negative| than the previous reading. To compare
voltmeter readings, repeat the procedure given in this step.

Fig. 6-3. Waveforms 1, 2 and 3 show changes in the waveform as
the TRIGGER SEM5. conitrel is rofoted clockwise. Waveform 4 is
the display cbtained when the contrel is adjusted correctly,
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‘A’ Stability

Set the ‘A" SWEEP FUNCTION switch atf NORMAL. Set
the "A' trigger contrels at + SLOPE, LINE SOURCE, and ro-
tate the LEVEL contrel fully counterclockwise to the AC
AUTO, pasition. The veltage reading at the junction of the
‘A STABILITY wiper arm and R114 is approximately —B0 to
—110 wvolts. Connect @ dc voltmeter at this junction [see
Figure &-4) and rotate the 'A’ STABILITY contral fully counter-
clockwise, Turn the "A' STABILITY contral clockwise until the
upper beam trace first appears. Record the reading of the
de voltmeter. Then continue to rotate the ‘A’ STABILITY
conirel clockwise until the upper beam trace brightens and
again record the voltage. Set the 'A’ STABILITY control
for a voltmeter reading midway between the two recorded
voltage readings. (See Figure é-4.) Disconnect the voltmeter
leads and plug-in extension, Reinstall the Type 21 in the
TIME BASE A compartment.

NOTE

The 'B' triggering adjustments that follow must
be made in the indicated sequence. Controls not
mentioned in a particuler step are assumed to be
in the positions they were last in during the pre-
vious step. Although the Type 21 Time Base Unit
is shown in the illustrations, the same physical
locations of the adjustments and test points apply
to the Type 22 Time Base Unit,

‘B’ Trigger Level

Remove the Type 22 Time Base Unit, attach the Time Base
Plug-In Extension to the Type 22 Unit, and install the unit
with the extension in the TIME BASE B compartment of the
Type 555.

Carsel Satiing

JUNCTION OF
STARLITY WFIR

Fig. &-4. Adjustment of the STABILITY contral,
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Set the Lower Beam HOCRIZ. DISPLAY switch at 'B' X1.
Place the ‘B' SLOPE switch at +, '‘B° COUPLING switch at
DC, and ‘B SOURCE switch ot LOWER BEAM. Rotate the
‘B LEVEL control to zere. Set the upper beam vertical
plug-in unit VOLTS/CM switch at .05 and the input selector
AC-DC switch at DC. Place the Upper Beam HORIZ. DIS-
PLAY switch at 'A' X1, Set the ‘A’ trigger controls at AC
AUTO., + S5LOPE, AC COUPLING, and LINE SOURCE.
Place the 'A’ SWEEP FUMCTION switch at NORMAL and
the ‘A’ TIME/CM switch at 2 MILLISEC, Center the upper
beam trace at the upper horizontal centerline of the grati-
cule and connect the 10X probe from the upper beam ver-
tical input connector to the junction of R19 and RZ0 (see
Figure &-2). If the probe is being used with the clip lead
ungrounded, position the probe body away from the 'B'
SOURCE switch leads to prevent any feedback of signals,
Rotate the ‘B' LEVEL knob until the upper beam trace is at
the upper herizontal centerline. Loosen the 'B' LEVEL knob
ond set it at zero position. Retighten the knob and recheck
it for exact zero setting and no vertical shift of the upper
beam ftrace by disconnecting and connecting the probe a
few times at the junction, Disconnect the probe from the
junction,

‘B' Lower Beam Internal Trigger DC Level

Set the 'B' TIME/CM switch at .1 MILLISEC and rotate the
‘B' STABILITY control clockwise for a free-running sweep.
Position the lower beam trace to the lower herizental cen-
terline, Connect a short jumper from the junction of R19 and
R20 to the chassis; connect a de voltmeter from the junction
of R22 and 5W22 to the chassis. (See Figure 6-2). Place the
'B'" SLOPE switch in the — position and adjust the ‘B’
LOWER BEAM INT. TRIG. D.C. LEVEL ADJ. contral for a
volimeter reading of zero volts. Slide the SLOPE switch
from — to <+ to check for no voltmeter needle shift. Leave
the SLOPE switch at —,

‘B" Upper Beam Internal Trigger DC Level

Position the uwpper beam trace to its centerline, Set the
‘B SOURCE switch at UPPER BEAM. Adjust the 'B° UPPER
BEAM IMNT, TRIG. D.C. LEVEL ADJ. contrel for a voltmeter
reading of zere volts and no change in meter needle move-
ment when the ‘B SOURCE switch is set at LOWER BEAM
and back to UPPER BEAM. Disconnect the voltmeter.

‘B’ Trigger Level Centering

Rotate the upper beam vertical plug-in VOLTS/CM switch
to the .5 volt position and set the input selector AC-DC
switch at AC. Set the 'B° SOURCE switch at LINE, Con-
nect the probe to pin é of V45 (see Figure 6-2) and pre-
set the 'B° TRIG. SENS. control to the center of its rotation.
Adjust the 'B' TRIG. LEVEL CENT. contrel so that the wave-
form on the upper beam is symmetrical. For precise adjust-
ment set the Upper Beam HORIZ. DISPLAY swilch at ‘A&
X.2 and horizontally center the + slope or switching portion
of the multivibrator waveform using the ‘A’ HORIZ. POSI-
TIOM control. Mow slide the 'B° SLOPE switch up and dewn
from — to + and, at the same time, readjust the 'B° TRIG.
LEVEL CENT. for ne herizontal shifiting of the switching
of the waveform. Leave the "B° SLOPE switch at +.

&



‘B’ Trigger Sensitivity

With the probe and jumper connected as described in the
previous step, rotate the 'B' TRIG. SENS. control fully
counterclockwise. Turn the control slowly clockwise and stop
at the point where the oscillations cease to appear. Note
the amplitude of the spike on the top corner of the multivi-
brator waveform. Then rotate the 'B" TRIG. SENS. control
clockwise until this spike is slightly less than one half of the
original size (see Figure 6-3). Disconnect the probe from the
test point and remove the jumper lead.

‘B’ Lockout Level

Set the 'B° COUPLING switch at AC and the 'B' SOURCE
switch at LOWER BEAM. The approximate voltage at pin
7 of V125 is —55 volts. Connect a dc voltmeter at this
point (see Figure 6-2) and rotate the 'B' STABILITY control
counterclockwise until the lower beam sweep just stops free-
running and record the meter reading of the dc voltmeter.
Set the 'B' SWEEP FUNCTION switch at SINGLE SWEEP
and trigger the sweep once by rotating the ‘B’ LEVEL control
clockwise to + and then counterclockwise to —. If the
‘B' STABILITY control setting is correct as explained above,
the READY lamp should extinguish indicating that the low-
er beam trace is locked out. Now, set the '‘B° LOCKOUT
LEVEL ADIJ. control for a voltmeter reading of 11 volts
lower (less negative) than the previous reading. If you wish
to compare voltmeter readings, repeat the procedure given
in this step.

‘B’ Stability

Set the 'B' SWEEP FUNCTION switch at NORMAL. Set
the ‘B’ trigger controls at +SLOPE, LINE SOURCE, and ro-
tate the LEVEL control fully counterclockwise to the AC
AUTO. position. The voltage reading at the junction of the
‘B" STABILITY wiper arm and R114 is approximately —80
to —110 volts. Connect a dc voltmeter at this junction (see
Figure 6-4) and rotate the 'B" STABILITY control fully count-
erclockwise. Turn the 'B' STABILITY control clockwise until
the lower trace beam first appears. Record the reading of
the dc voltmeter. Then continue to rotate the 'B' STABILITY
control clockwise until the lower beam trace brightens and
again record the voltage. Set the 'B’ STABILITY control for
a voltmeter reading midway between the two recorded volt-
age readings. (See Figure 6-4). Disconnect the voltmeter lead
and plug-in extension. Reinstall the Type 22 in the Time
Base B Compartment.

Beam Rotation

Set both beams for free-running sweeps by setting the
LEVEL controls of both time base units to RECURRENT and
the SWEEP FUNCTION switches at NORMAL. Position the
beam traces behind the appropriate horizontal centerlines
of the graticule. Adjust the BEAM ROTATION control so
that the traces are parallel to the horizontal centerlines. The
final setting of the BEAM ROTATION control should be
near the center of its rotation range. You may find it nec-
essary to loosen the crt base socket clamp (see Figure 6-10)

@

Internal Adjustments — Type 555

and rotate the crt a few degrees in the direction that will
acheive this final mid-range setting. Retighten the socket
clamp.

Positioning the Graticule

With the control settings remaining as in the previous step,
position the upper beam trace upward until the trace dims
and then downward until the trace again becomes dim.
Note the distance that the beam moved and position it to
the middle of this distance. Remove the graticule cover
and loosen the set screw which holds the nylon cam in the
graticule slot. Rotate the cam with an allen wrench or a
pointed tool and position the graticule until the upper beam
graticule centerline coincides with the upper beam. While
holding the cam with the tool, tighten the set-screw.

Follow the same procedure to determine the center of the
lower beam viewing area. If the centered lower beam is not
close to the centerline, re-position the graticule to obtain
a compromise setting for the two beams. Replace the grati-
cule cover.

Astigmatism Balance*

Lay the indicator unit on its side. Connect a dc voltmeter
from the junction of R1054 and C1054 to the junction of
R2054 and C2054 (see Figure 6-5.) Adjust the ASTIG. BAL.
control for zero reading on the dc voltmeter.

Upper Beam Vertical D.C. Shift Compensation

Place the ‘A" TIME/CM at 2 SEC. Rotate the 'A’ LEVEL
control full right to the RECURRENT position and set the
vertical input AC-DC selector switch at DC. intermittently
apply the probe to the +100 v test point (see Figure 6-5), or
other regulated dc supply, and set the Upper Beam vertical
sensitivity to obtain about 3 cm deflection. Look for a slow
rise or a slow fall of the beam with a time constant of one
or two seconds. If necessary, adjust the Upper Beam D.C.
SHIFT control until the spot comes immediately to the final
level without drifting either up or down after each time the
probe is applied.

Lower Beam Vertical D.C. Shift Compensation

Follow the same procedure as given in the previous step
by using the Lower Beam and time base 'B' controls. The
location of the Lower Beam VERTICAL D.C. SHIFT adjust-
ment is shown in Figure 6-5.

Upper and Lower Astigmatism

Rotate both FOCUS controls fully clockwise and place
both HORIZ. DISPLAY switches at the X10 EXT. ATTEN. posi-
tion. Position both beams onto the screen, and adjust the

UPPER ASTIG. and LOWER ASTIG. controls so that both de-

* Make this adjustment on instruments having serial numbers lower
than 220. Omit this step on instruments having serial numbers 220
or higher because the control has been removed.
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focused spots are as nearly circular as is pessible. Adijust
the FOCUS contrels so that both spots are in sharp focus,
To sharpen the focus further, place both HORIZ. DISPLAY
switches at "A’" X1. Set both time base trigger controls ot AC
AUTO., +5SLOPE, AC COUPLING, and UPPER BEAM
SOURCE. Rotate the TIME/CM controls to the .5 MILLISEC
position. Set the vertical plug-in YOLTS/CM controls at 1,
the input selector AC-DC switches at AC, and pesition both
beams to the appropriate horizontal center lines. Connect a
1-velt signal from the AMPLITUDE CALIBRATOR to both up-
per and lower beam vertical input connectors. Carefully re-
adjust the Upper Beam FOCUS and UPPER ASTIG. centrals
for @ sharper focus of the leading corner of one square-
wave on the upper beam calibrater waveform. Adjust the
Lower Beam FOCUS and LOWER ASTIG. controls for the
same results on the lower beam calibrater waveferm,

Geometry Adjustments 1 and 2

Place all cantrals in the positions they were in at the com-
pletion of the UPPER and LOWER ASTIGMATISM adjustments
and leave the calibrater signal connected. Rotate the AM.
PLITUDE CALIBRATOR to the 10-volt position. Increase the

| Upper Beam i
D.C. SHIFT

D.C. SHIFT

i1

- R1054 and C1054

€ t-‘-:—‘-l.owar Beam B

intensity of both beams to allow the rising and falling por-
tions of the waveforms to be visible. The tops and boftoms
of the square-waveforms should extend beyond the usable
viewing area of the beams. Herizentally align the rising
and falling portions of the upper beam waveform with those
of the lower beam by using the herizental pesitioning con-
trols, Adjust the GEOM. ADJ). 1 and GEOM. ADJ. 2 for
minimum curvature and best vertical alignment of the vertical
trace lines at the edges of the graticule [see Figure &-8).
Decrease the intensity of both beams to normal intensity and
rotate the AMPLITUDE CALIBRATOR to the OFF position.
Vertically position each beam 2 centimeters obove and 2
centimeters belew the appropriate centerline and check for
excessive bowing of the herizontal trace. The bowing of the
herizontal traces is minimized by a slight readjustment of
gither or both GEOM. ADJ, 1 and GEOM. ADJ. 2 controls.

Upper Beam Sweep Magnified Registration

The control settings that follow apply to the Upper Beam
and Time Base A, Place the HORIZ, DISPLAY switch at "A’
X1. Set the trigger contrals at AC AUTO., +5LOPE, AC
COUPLING, and UPPER BEAM SOURCE. Set the SWEEP

@ JUNCTION OF

JUNCTION OF
. R2ﬂ54 and C2054

Fig. 6-5. Bottom view of indicater wnit showing location of ASTIB. BAL. control®
and the test point junctions. Lecations of the + 100V test point and D.C. SHIFT

adjustments are shown alse.

* Make this adjustment on instruments having serial numbers lower than 220. Omit
this step on instruments having serial numbers 220 or higher because the contrel has

been removed.
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Fig. 6-6. Adjustment of the GEOMETRY controls.

FUNCTION switch at NORMAL and rotate the TIME/CM
control to the .2 MILLISEC position. Set the vertical plug-in
YOLTS/CM at 1, the AC-DC switch at DC, and position the
upper beam trace to the upper horizontal centerline. Place
the AMPLITUDE CALIBRATOR control at 2 volts and connect
the calibrator signal from the CAL. OUT connector to the
vertical plug-in input connector. Place the HORIZ. DISPLAY
switch at ‘A" X2. Position the trace so that the leading edge
of the first square-wave is at the vertical centerline of the
graticule. Then place the HORIZ. DISPLAY switch in the ‘A’
X1 position and adjust the SWP. MAG. REGIS. control (see
Figure 6-10) until the leading edge of the first square-wave
is again at the vertical centerline of the graticule. The lead-
ing edge of the square-wave should then remain stationary

HORIZ. DISPLAY
X1 X.2

I
1
I

MAGNIFIED 'WAVEFORM

HORIZ. DISPLAY
X1 X.2

H A A

UNMAGNIFIED WAVEFORM

Fig. 6-7. When the adjustment of the SWP. MAG. REGIS. con-
trols are made properly, the portion of the displayed waveform at
the exact center of the graticule remains stationary as the appropri-
ate HORIZ. DISPLAY switch is switched between the X1 and the
X.2 positions.

®

as the HORIZ. DISPLAY switch is moved from the ‘A" X1 to
the ‘A’ X.2 position (see Figure 6-7). Disconnect the cali-
brator signal.

Lower Beam Sweep Magnified Registration

The control settings that follow for this adjustment apply
to the lower beam and Time Base B. Place the HORIZ. DIS-
PLAY switch at ‘B' X1. Set the trigger controls at AC AUTO.,
+SLOPE, AC COUPLING, and LOWER BEAM source. Set
the SWEEP FUNCTION switch at NORMAL and rotate the
TIME/CM control to the .2 MILLISEC position. Set the verti-
cal plug-in YOLTS/CM at 1, the AC-DC switch at DC, and
position the lower beam trace to the lower horizontal
centerline. Place the AMPLITUDE CALIBRATOR control at 2
volts and connect the calibrator signal from the CAL. OUT
connector to the vertical plug-in input connector. Place the
HORIZ. DISPLAY switch at ‘B' X.2. Position the trace so that
the leading edge of the first square-wave is at the vertical
centerline of the graticule. Then place the HORIZ. DISPLAY
switch in the 'B' X1 position and adjust the SWP. MAG.
REGIS. control {see Figure 6-10) until the leading edge of the
square-wave is again at the vertical centerline of the grati-
cule. The leading edge of the square-wave should then re-
main stationary as the HORIZ. DISPLAY switch is moved
from the 'B' X1 to the 'B' X.2 position (see Figure 6-7). Dis-
connect the calibrator signal.

‘A’ Sweep Length

Remove the Type 21 Time-Base Unit, attach the Time Base
Plug-in Extension, and install the Type 21 with the extension
in the ‘A’ plug-in compartment.

With controls set as in the Upper Beam Sweep Magnified
Registration step, place the ‘A" TIME/CM switch at .1 MILLI-
SEC and rotate the 'A’ LEVEL control fully clockwise to the
RECURRENT position. Place the Upper Beam HORIZ. DIS-
PLAY switch at ‘A’ X1 and adjust the ‘A" SWEEP LENGTH
control for a sweep length of 10.5 centimeters. Remove the
Type 21 Time-Base Unit and the plug-in extension connector.
Re-install the Type 21.
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‘B’ Sweep Length

With the controls set as in the Lower Beam Sweep Magni-
fied Registration step, place the 'B° TIME/CM switch at .
MILLISEC and rotate the ‘B" LEVEL control fully clockwise to
the RECURREMT position. Place the Lower Beam HORIZ,
DISPLAY switch at 'B' X1 and adjust the 'B' SWEEP LENGTH
(see Figure &%) control for a sweep length of 10.5 centi-
meters,

Upper Beam External Horizontal Amplifier D.C.
Balance

Place the Upper Beem vertical plug-in VOLTS/CM switch
at 20 velts. Connect a jumper from 'A' SAWTOOTH fo the
vertical INPUT, place the Upper Beam HORIZ., DISPLAY
switch at EXT. ATTEN. X1 and rotate the 'A’ LEVEL contrel
full right to the RECURREMT position. Turn the Upper Beam
HORIZ, POSITION contral to the left to position the upper
beam wvertical trace to the left graticule line. Adjust the
Upper Beam HORIZ. AMP. D.C. BAL. control [see Figure 6-8|
far no horizontal shift of the trace while rotating the Upper
Beam EXT. HORIZ. GAIMN control,

Check Upper Beam Ext. Horiz. Input Deflection
Factor

With cantrols set as given in the previous step, connect a
jumper from the CAL. OUT to the Upper Beam EXT. HORIZ
INPUT connector. Set the AMPLITUDE CALIBRATOR at 2
VOLTS and turn the EXT. HORIZ. GAIN contral full right.
At least one centimeter of horizontal deflection must be dis-
played. Increase the AMPLITUDE CALIBRATOR to 2 volis
and adjust the EXT. HORIZ. GAIN control for exactly 10em
of herizontal deflection, Place the Upper Beam HORIZ,
DISPLAY switch at EXT, ATTEM, X10, The horizontal deflec-

_I pup | B 1’."‘;..' i 1__.‘5 :9.\.

. U?ﬁp )';’M*

o4 N L

¥

§ SWEEP
g LENGTH

w -
-

'\ H'h[? EII..:lMF
@ (%)

*  EXT. HORIZ. AMP.

-‘fbn.c. BAL.

)

Fig. &-8. Locatlon of the upper beam external herizental amplifier
adjustmenis,

tion should noew be one cenftimeter,

+=3%)

[Attenvator accuracy

External Horizontal Input Compensation

With the jumpers connected as described in the two pre-
vious steps, set the AMPLITUDE CALIBRATOR at 5 VOLTS,
Connect a third jumper from the CAL, OUT to the 'A’ trigger
INPUT eonnector. Set the Upper Beam and ‘A’ controls as
follows:

EXT. HORIZ,
AMP. D.C.

Fig. &-9. Location of the lower beom SWEEP LENGTH and external herizontal

omplifier adjustments.
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BEAM

roTATION [ Lowver Beam

SWP MAG.
REGIS.

Fig. &-10. Top view location of the Internal ad|ustments, CAL TEST PT., and ert

wrocket clamp,

HORIZ, DISFLAY [Upper Beam) EXT. ATTEN. X1
SLOPE —

FUMCTION MNORMAL
TIME/CM 1 MILLISEC
VOLTS/CM (Vertical Plug-In] 10

Adjust the 'A' LEVEL control for a stable square-wave, dis-

played vertically. Adjust C306C [see Figure &-8) for optimum
flat top. Disconnect all jumper leads.

Lower Beam External Horizontal Amplifier Ad-
justments

Follow the same procedure as given in the last three steps
by using the corresponding Lower Beam and time base 'B'
front panel controls, Locations of the internal controls are
shown in Figure 6-9. The copacitor, C406C, is adjusted in
the same manner as C306C. The adjustment of C306C is
explained in the previous step.
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The Type 555 Oscilloscope is a stable instrument and
should not require frequent calibration. However, it will be
necessary to calibrate certain parts of the instrument when
tubes or components are changed, and periodic calibration
is desirable from the standpoint of preventive maintenance.

In the instructions that follow, the steps are arranged in
the proper sequence for full calibration. Each numbered
step contains the information necessary to make one adjust-
ment. Sometimes, two or more adjustments are included in
one step when the controls to be adjusted are related to
each other and if several adjustments can be made easily
at that time. If a complete calibration is not necessary, you
may perform individual steps, PROVIDING that the steps
performed do not affect other adjustments. It is important
that you are fully aware of the interaction of adjustments.
Generally speaking, the interaction of controls will be ap-
parent in the schematic diagrams. If you are in doubt, check
the calibration of the entire section on which you are work-
ing.

If you make any adjustments on the power supplies, you
will have to check the calibration of the entire instrument.
In particular the sweep rates and vertical deflection factors
must be checked.

EQUIPMENT REQUIRED

The following equipment is necessary for a complete cali-
bration of the Type 555 Oscilloscope:

(1.} A DC voltmeter having a sensitivity of at least 5000 2/
v and calibrated for an accuracy of at least 1% at 100, 150,
225, 350 and 500 volts, and for an accuracy of at least 3%
at 1350 volts. Portable multimeters should be regularly
checked against an accurate standard and corrected read-

ings noted, where necessary, at the above listed voltages.
BE SURE YOUR METER IS ACCURATE.

(2.} An accurate rms-reading ac voltmeter, having a
range of 0-150 volts. (0-250 or 0-300 for 234 v operation).

(3.) AC voltmeter with a range of zero to 10 volts RMS
of the iron vane or dynamometer type.

(4.) Variable autotransformer (e.g. Powerstat or Variac)
having a rating of at least 1.3 KVA,

{5.) Time-mark Generator, Tektronix Type 180, 180A or
equivalent, having markers at 1 pusec, 10 usec, 50 usec 100
nsec, 1 msec, 10 msec, 100 msec, 1sec, and 5sec and sine-
wave outputs of 10 mc and 50 me, all having an accuracy of
at least 1%,.

{6.) Constant-Amplitude Signal Generator, Tektronix Type
190 or 190A, or equivalent, providing a 200 mv signal at

®
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SECTION 7

CALIBRATION
PROCEDURE

constant amplitude through the frequency range of 500 ke to
over 30 mc.

(7.) Square-Wave Generator, Tektronix Type 107 or
equivalent, having a risetime of no more than 4 seconds,
and a frequency of approximately 500 kc. The top of the
square-wave must be free of overshoot and wrinkles. A
Tektronix Type P Unit may be used in place of the Type 107.
A Type P52 coaxial cable and 50-ohm Terminating Re-
sistor is required with the Type 107.

(8.) Tektronix Type K or Type L Plug-In Unit. {If delay-
line adjustment is not required, other Tektronix Plug-In
Units may be substituted.)

(9.) Low-Capacitance Calibration Tools. See Fig. 7-1.
(10.) Tektronix Type P410A or P6000 Probe.

(11} Clip-lead adaptor {013-003} and a 1k, ', w, com-
position resistor.

{12.) Gain Set Adaptor, Tektronix Type EP53A.
(13.) Two Time-Base Plug-In Extensions.

(14.) The Type 555 is used as a test oscilloscope by using
single-beam operation to make some of the adjustments.

Tektronix Part No. 003-307
e e —

Tektronix Part No, 003-310

Tekironix Part No. 003-334

Tektronix Part No. 003000

Fig. 7-1. Suggested calibration tools used to calibrate the Type
555 Oscilloscope.

ADJUSTMENT PROCEDURE

Preliminary

Remove the side covers and bottom plate from the Power
Supply and Indicator Units to be calibrated. Install the
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Type K or Type L Unit in the Upper Beam compartment, Set
the front-panel controls for both beams as follows:

INTENSITY full left
HORIZ. DISPLAY {Upper Beam) A X
HORIZ. DISPLAY (Lower Beam) B X1

TIME-BASE UNITS
LEVEL (Type 21 and 22) full left, but not AC AUTO.

SLOPE (Type 21 and 22| -+
COUPLING [Type 21 and 22 AC
(Type 21) SOURCE UPPER BEAM
Type 22) SOURCE LOWER BEAM

SWEEP FUNCTION (Type 21 and 22) MNORMAL
TIME/CM [Type 21 and 22) 5 MILLISEC
VARIABLE (Type 21 and 22) CALIBRATED (full right]

VERTICAL PLUG-IN UNITS

ACIDC DC
YOLTS/CM 05
YARIABLE CALIBRATED [full right]

Al LA A B a1l ]

Fig. 7-2. Bottem view of the power supply showing the location

of the test peints,

NOTE

Settings for all contrals not listed above are not
pertinent to this part of the procedure and the
controls may be left in any position. The letter
*A' it used throughout the procedure as an ab-
breviation for “TIME BASE A" and the letter ‘B’
for “TIME BASE B".

7-2

Check the rear panel of the instrument to be sure the
metal strap between the CRT CATHODE and GROUND
binding posts for both beams are in place, and that the
CRT CATHODE selector switches are at the CRT CATHODE
position. Connect the instrument ond the (0-150 or 0-300
volt) ac meter to the autotransformer output and turn on
all equipment, Adjust the autotransformer to the design-
center veltage for which your instrument is wired (117 or
234 v) and allow at least 5 minutes warmup before making
any adjustments,

1. Low-Voltage Power Supplies

Measure the output voltoge of the —150v, +100v,
+225v, +350v and +500 v supplies at the points indicated
on the Power Supply Unit [see Figure 7-2), Be sure your
meter is accurate [see Equipment Required, (1)]. The out-
put voltage of the —150 v supply must be between —147 v
and —153 v, and the other regulated supplies must be with-
in 2% of their rated values. You should be able to set the
—150 AD). control (see Power Supply Unit, Figure 7-3) so
that all of these voltages are within the specified tolerance,
Bear in mind that the calibration of the entire instrument is
effected by changes in the power supply voltoges. Den't
adjust the —150v unless one or more of the supplies is
actually out of talerance.

Fig. 7-3. Top view of the power supply wunit showing location
of the powaer supply unit adjustments.

Connect the 0-10 valt ac meter between the test point
shown in Figure 7-4 and ground. Adjust the Reg. Hir. Adi.
for a voltage reading of 6.3 VAC,

To check the above supplies for proper regulation, vary
the autotransformer veoltoge between 105v and 125v for
from 210v to 250 v if the power transformer is connected
for 234 v operation). All of the regulated voltages should
remain essentially constant.
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- ! ..
I'g
CAL.
TEST PT

L1
FERLEER RN

Fig. 7-4, Tep view of Indicator unit showing the location of the CAL. ADJ. contrel

and the CAL, TEST PT.

The ripple present on any of the dc regulated supplies, os
measured with one beam of the oscilloscope at the voltage
check points, will be under 10 mv., with the CALIBRATOR-
OFF, and the sweep for the other beam nol operating,
When using the one beam for ripple measurements, place
the TIME/CM contrel at 5MILLISEC, the LEVEL contral of
AC AUTO., the SOURCE switch at LINE, and the vertical
input selector AC-DC switch te AC. Use the coaxial cable
and clip-lead adaptor te connect the outer conductar to
ground [chassis) and the center conductor to each lest
point. If the oscillations occur on the waveform, connect
a 1 K resistor in series with the clip-lead center conductor,

2. Amplitude Calibrator Adjustment

The Cal. Adj. control should be set to provide a dc out-
put of 100 veolts when the AMPLITUDE CALIBRATOR switch
is in the OFF position. Under these conditions, the calibratar
output will be within 3% of the front-panel readings.

To make this adjustment connect the voltmeter between the
Cal, Test Pt. jack and ground [see Figure 7-4), turn the
AMPLITUDE CALIBRATOR switch to the OFF position, and
adjust the Cal. Adj. contral for a reading of exactly 100
volts. To assure suitable symmetry of the calibrator wave-
form, the reading at this point should not be less than 45 volts
nor more than 55 volts when the calibrator is turned on (to
any of the output voltage settings)l. Readings outside this
range are generally coused by unbalanced multivibrater
tubes (VB75 or Y885,

3. High-Voltage Power Supply Adjustment

These adjustments determine the total accelerating poten-
tials on the crt, and thus affect the deflection sensitivity.

Connect the de volimeter between ground and the upper
beam high-voltage check point (see Figure 7-5), and set the
Upper Beam H.V. Adj. for a meter reading of exactly —1350
velts. If your meter has a full scale reading of 1200 v, you

can connect the positive meter lead to the —150v supply,
at any convenient point, and set the Upper Beam H.Y. Adj.
for @ meter reading of —1200 v.

Connect the de valtmeter between ground and the Lower
Beam High-Yeltage check point (see Figure 7-5), and set the
Lower Beam H.V. Ad|. for a meter reading of exactly —1350
volts. |If your meter has a full scale reading of 1200 v, con-
nect your meter as described in the previous paragraph.

4. Beam Rotation

If the crt has been replaced, or if, due to considerable
handling, the trace does not align with the graticule, you
should make this adjustment before proceeding with the
calibration.

Set both beams for free-running sweeps by setling the
LEVEL contral of both time-base units to RECURREMT, With
no vertical signals applied, position the beam traces be-
hind the appropriate haorizental centerlines of the graticule.
Adjust the Beam Rotation control (see Figure 7-5) so that the
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FDVLION HEIH
HIDONVD

Upper Beam e
B —1350 FIESEGE
TEST POINT Jt

GEOM ADJ I

71 BEAM ROTATION
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=

EFEFEEETE NS
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Fig. 7-5 Tep view, rear section, showing

adjusiments, and et sochel clamp,

iraces are parallel to the horizental centerlings. The final
setting of the Beam Rotation contrel should be near the
center of its rotation range

If the Beam Retation conirel is not near the center of ils
rotation range, loosen the crt bose connector clamp and
rotate the crt o few degrees in the direction which will
achieve this final r'nid-r(_l"lgjr_' 5el'|in:3. ‘While {!lig"lil'lg the
ert, push it forward until it rests snugly ogainst the graticule,
and tighten the connactor clamp. Recheck the alignment of
the traces

5. Graticule Alignment

With the control setings as in the previous step, position
the upper beam trace vpward until the trace dims, and then
downward until the trace again becomes dim. Mote the
distance that the beam moved and position the beam mid-
way between the two points. Remove the graticule cover.
Loosen the screw which holds the nylon cam located in the
lower left corner of the graticule. Rotate the cam with an
allen wrench or a pointed tool ond position the graticule
until the upper beam graticule centerline coincides with the
upper beam, While holding the caom with the tool, tighten
the screw,

Follow the same procedure to determine the center of the
lower beam viewing area. If the center lower beam is not

7-4

GEOM. ADJ. 2

‘ﬂ¢ a

) I\lll L

il

Upper Beam pie s b 251
HV. ADJ.  po e

wRE-

CRT BASE
L= SOCKET CLAMP
. (below handlel

UPPER ASTIG.

LOWER ASTIG.
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the location of the test paints, cantral

clese to the centerling, re-position the graticule to oblain a
compromise setting for the twe beams, Replace the graticule
cover,

6. Astigmatism Balance SN 101 to 220

Connect a de voltmeter from the junction of R1054 ond
C1054 to the junction of R2054 and C2054 [see Figure 7-8).
Adjust the Astig. Bal. contrel for zers reading on the dc
voltmeter,

7. Interplate Shield Voltage Adj. SN 996 and
up

Adjust the Interplate Shield Voltage Ad|. [RBA3) until
a vertical crt sensitivity of 7 vfcm is obtained. The adjust-
ment 15 made by first connecting o DC voltmeter with one
lead on each of the ert's LOWER BEAM wvertical plates.
Position the LOWER BEAM trace, which should be free
running, te the appropriate center graticule line. Observe
the voltmeter reading and then pesition the LOWER BEAM
trace to the bottom graticule line. Again read the volt-
meter, If RB&3 is properly adjusted a difference of fourteen
valts should have been obtained, giving the ert a vertical
sensitivity of 7 voltsfem. If this is not the cose the pot will
hove to be odjusted ogaoin and the sensitivity checked until
the preper reading is obtained.



Calibration Procedure—Type 555

o
.. Be s

Fig, 7-6. Botlem view of indicator unit showing the location of the ASTIG. BAL
control and the junction test peints.* [5ee step &, Poge 7-41,

8. Upper and Lower Astigmatism

Rotate both FOCUS contrels fully clockwise and place
bath HORIZ, DISPLAY switches at the X10 EXT. ATTEM.
position. Position both beams ento the screen, and odjust
the Upper Astig. and Lower Astig. conirols so that both
defocused spols are os nearly circulor as possible.  Adjust
the FOCUS contrals so that both spots are in sharp focus
To sharpen the focus further, place both HORIZ, DISPLAY
switches at ‘A’ X1, Set both time-base trigger controls at
AC AUTO., +SLOPE, AC COUPLING, and UPPER BEAM
SOURCE. Rotate the TIME/CM controls to .5 MILLISEC posi-
tion. Set the vertical plug-in VOLTS/CM contrals at 1, the
input selector AC-DC switches ot AC, and position bath
beams to the appropriate horizontal centerlines. Connect
a l-velt signal from the AMPLITUDE CALIBRATOR to beth
upper and lower beam vertical input connectors. Carefully
readjust the Upper Beam FOCUS and Upper Astig. controls
for a sharper focus of the leading corner of one square-wave
on the upper beam calibrator waveform. Adjust the Lower
Beam FOCUS ond Lower Astig. controls fer the same re-
sults on the lower beam calibrater wavefarm.

9. Geometry Adjustments 1 and 2

The geometry of the crt display for both beams is adjusted
by means of the Geom. Adj. 1 and the Geom. Adj. 2 con-

trals, Te achieve optimum linearity, vertical lines are dis-
played on the ert and controls are adjusted for minimum
curvature of the lines, Monlinearity is most neliceable at
the edges of the graticule.

Place all controls in the positions they were in at the

completion of the Upper and Lower Astigmatism adjust-

ments and leave the calibrator signal connected, Rotate the
AMPLITUDE CALIBRATOR to the 10-velt position. Increase
the intensity of both beams to allow the rising and falling
portions of the waveforms to be visible, The tops and
bottams of the square-waves should extend beyond the
usable viewing area of the beams. Horizontally align the
rising and falling portions of the upper beam wavefarm with
those of the lower beam by using the herizental position-
ing controls, Adjust the Geom. Adj. 1 and Geom. Adj. 2
[see Figure 7-5) for straight vertical lines running parallel to
the left and right edges of the graticule (see Figure 7.7].

NOTE
The Type 180 or 180A may be used for this step
to provide vertical lines of higher intensity. Use
500 psec markers and position the base line below
the viewing area of the beams.

TIME-BASE TRIGGER CIRCUIT ADJUSTMENTS

The time-base triggering adjustments that follow must be
made in the indicated sequence. Controls not mentioned
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Fig. 7-7. Adjustment of the Geometry controls.

in a particular step are assumed to be in the positions they
were last in during the previous step.

Each of the Trigger Circuits is set up in the same manner.
Step 10 will tell how to use Time Base B as the test oscillo-
scope and step 10A will tell about using Time Base A as the
test oscilloscope.

NOTE

For accessibility to the adjustments it is suggested
that the Type 21 be in the TIME BASE A compart-
ment and the Type 22 in the TIME BASE B com-

partment,

10. Trigger Level for Time Base A (Type 21)

Remove the Time Base Unit, attach the Time Base Plug-In
Extension and install the unit with the extension in the TIME
BASE A compartment of the Type 555.

Set the Upper Beam HORIZ. DISPLAY switch to A" X1.
Place the 'A' SLOPE switch at +, ‘A" COUPLING switch at
DC and ‘A’ SOURCE switch at UPPER BEAM. Rotate the 'A’
LEVEL control to zero. Set the lower beam vertical plug-in
VOLTS/CM switch at .05 and the input selector AC-DC
switch at DC. Place the Lower Beam HORIZ. DISPLAY
switch at ‘B’ X1. Set the 'B’ trigger controls at AC AUTO,,
+SLOPE, AC COUPLING, and LINE SOURCE. Place the 'B’
SWEEP FUNCTION switch at NORMAL and the ‘B" TIME/
CM switch at 2 MILLISEC. Center the lower beam trace at
the lower horizontal centerline of the graticule and connect
the 10X probe from the lower beam vertical input connector
to the junction of R19 and R20 (see Figure 7-8). If the probe
is being used with the clip lead ungrounded, position the
probe body away from the ‘A" SOURCE switch leads to
prevent any feedback of signals. Rotate the 'A’ LEVEL knob
until the lower beam trace is again at the lower horizontal
centerline. Loosen the 'A’ LEVEL knob and set it at zero
position. Tighten the knob and recheck it for exact zero
setting and no vertical shift of the lower beam trace by dis-
connecting and connecting the probe a few times at the
junction. Disconnect the probe from the junction.
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10A. Trigger Level for Time Base B (Type 22)

Remove the Time Base Unit, attach the Time Base Plug-
In Extension and install the unit with the extension in the
TIME BASE B compartment of the Type 555.

Set the Lower Beam Horiz. DISPLAY switch at 'B° X1.
Place the 'B° SLOPE switch at +, 'B° COUPLING switch at
DC, and ‘B SOURCE switch at LOWER BEAM. Rotate the
‘B' LEVEL control to zero. Set the upper beam vertical plug-
in unit VOLTS/CM switch at .05 and the input selector AC-
DC switch at DC. Place the Upper Beam HORIZ. DISPLAY
switch at ‘A" X 1. Set the ‘A’ trigger controls at AC AUTO.,
+SLOPE, AC COUPLING, and LINE SOURCE. Place the
‘A" SWEEP FUNCTION switch at NORMAL and the ‘A’
TIME/CM switch at 2 MILLISEC. Center the upper beam
trace at the upper horizontal centerline of the graticule and
connect the 10X probe from the upper beam vertical input
connector to the junction of R19 and R20 (see Figure 7-8).
If the probe is being used with the clip lead ungrounded,
position the probe body away from the ‘B" SOURCE switch
leads to prevent any feedback of signals. Rotate the B’
LEVEL knob until the upper beam trace is at the upper
horizontal centerline. Loosen the 'B' LEVEL knob and set
it at zero position. Tighten the knob and recheck it for
exact zero setting and no vertical shift of the upper beam
trace by disconnecting and connecting the probe a few
times at the junction. Disconnect the probe from the junc-
tron.

11. Upper Beam Internal Trigger DC Level

Set the TIME/CM switch at .1 MILLISEC, the SOURCE
switch at UPPER BEAM and rotate the STABILITY control
clockwise for a free-running sweep. Position the trace to
the horizontal centerline. Connect a short jumper from the
junction of R19 and R20 to the chassis; connect a dc volt-
meter from the junction of R22 and SW22 to the chassis (see
Figure 7-8). Place the SLOPE switch in the — position and
adjust the UPPER BEAM INT. TRIG. DC LEVEL ADJ. control
for a voltmeter reading of zero volts. Slide the SLOPE
switch from — to + to check for accuracy of the adjust-
ment and no voltmeter needle shift. Leave the SLOPE switch
at —.



12. Lower Beam Internal Trigger DC Level

Position the lower beam troce to its centerline. Set the
SOURCE switch at LOWER BEAM. Adjust the LOWER BEAM
INT. TRIG. DC LEVEL AD). contrel for a voltmeter reading
of zero veolts and no change in meter needle movement
when the SOURCE switch is set at UPPER BEAM and back
te LOWER BEAM. Disconnect the voltmeter.

13. Trigger Level Centering

Rotate the test beam vertical plug-in VOLTS/CM switch
ta the .5 volts position and set the input selecter AC-DC
switch at AC., Set the SOURCE switch [of the unit baeing
calibrated] at LIME. Connect the prebe to pin & of V45 (see
Figure 7-B]. Preset the TRIG, LEVEL CENT, contrel se that
the waveform on the test beam is symmetrical. For precise
adjustment set the test beam's HORIZ. DISPLAY switch at
# .2 and horizentally center the +slope or switching por-
tion of the multivibrator waveform using the test beam's
HORIZ, DISPLAY contral. Mow slide the SLOPE switch up
and down frem — te + and, at the same time, adjust the
TRIG, LEVEL CENT. for no horizontal shifting of the switch-
ing portion of the wavelorm. Leave the SLOPE switch at 4,

14, Trigger Sensitivity

With the probe and jumper connected os described in the
previous slep, rotate the TRIG. SENS. contral fully counter-

LOCKOUT
LEVEL ADJ.

PIN 7

-

? OF V125
E’l‘! o @AEE
o T

’F!f

PIN 6 k

e, of V45 B

-
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clockwise., Turn the contral slowly clackwise and step at the
point where the oscillations ceocse te appear. Mote the
amplitude of the spike on the top corner of the multivibrater
waveform. Then rotate the TRIG., SEMNS. control clockwise
until this spike is slightly less than one half of the original
size (see Figure 7-9). Disconnect the probe from the test
point and remove the jumper lead.

15. Lockout Level

Set the COUPLING switch at AC, and the SOURCE switch
at the proper BEAM. The approximate voltage at pin 7 of
V125 is —55 volts, Cennect a de veltmeter at this test point
[see Figure 7-8) and rotate the STABILITY central counter-
clockwise until the sweep just steps free-running. Recerd the
meter reading of the de voltmeter, Set the SWEEP FUNC.
TION switch at SINGLE SWEEP and trigger the sweep once
by rotating the LEVEL control clockwise to + and then
counterclackwise to If the STABILITY control setting is
correct as explained above, the READY lomp should extin-
guish indicating that the upper beam trace is locked out.
Mow set the LOCKOUT LEVEL ADJ. contrel for o voltmeter
reading of 11 volts lower (less negative) than the previous
reading. Te compare voltmeter readings, repeat the pro-
cedure given in this step,

16. Stability

Set the SWEEP FUNCTION switch at NORMAL. Set the
trigger controls at +SLOPE, LINE SOURCE, and rotate the

INT. TRIG. D.C.
LEVEL ADJ.
UPPER LOWER

i JUNCTION OF
M 219 and R20

Fig. 7-8. Location of the Type 21 Time-Base Unit calibration contrels and test points,
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Fig. 7-9. Waveforms 1, 2 and 3 show changes in the waveform as
the TRIGGER SEMS. contral s rotated clockwize, Wavelarm 4 [s
the display cblained whan the contrel is adjusted correctly,

LEVEL control fully counterclockwise to the AC AUTO. posi-
tion, The veltage reading ot the junction of the STABILITY
wiper arm and R114 is approximately —B0 to —110 volts.
Connect a de voltmeter at this junction [see Figure 7-10] and

rotate the "A" STABILITY contral fully counterclackwise. Turn
the A’ STABILITY contrel until the trace first appears. Re-
cord the reading of the de voltmeter. Then continue to
rotate the STABILITY control clockwise until the trace
brightens and again record the voltage. Set the STABILITY
contral for a voltmeter reading midway between the bwo
recorded valtage readings.

TIMING PROCEDURE FOR TYPE 555 WITH
TYPES 21 AND 22 PLUG-INS

In the following steps it is assumed that the Type 21 is in
the TIME BASE A compartment, and the Type 22 is in the
TIME BASE B compartment,

NOTE
The calibration will change slightly when the sides
are re-installed,

17. Magnifier Gain (R372 and R472)

Set contrals as fallows:

HORIZ, DISPLAY (Upper and Lower Beam)
TIME BASE A =2

SLOPE (Type 21) e
COUPLING [Type 21) AC

SOURCE (Type 21) UPPER BEAM
SWEEP FUNCTION (Type 21 and 22] NORMAL
TIME/CM (Type 21) | MILLISEC

JUHCTMOH OF
STABILITY 'WIPER
ARM AND R1T4

1

o ek Loy
i oot il

Carest Salting

Tiaaw Biightens

Fig. 7-10. Adjustment of the STABILITY control.
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bl | .
C350

Fig. 7-11. Laft side view of indicater unit showing location of upper beom adjust-
maent conirols,

Vertical Plug-ins

AC.DC Switch AC
YOLTS/CM 2 wvolts
YARIABLE CALIBRATED

Apply 100 microsecond time markers, from the Time Mark
Generatar to the vertical inputs of both beoms. Adjust the
Type 21 level control for a stable display. MNew adjust the
MAG. GAIN of both A and B Haoriz. Amplifiers until a dis-
play of two time marks/em has been obtained.

18. Sweep Calibration (R351 and R451)

Set the HORIZ. DISPLAY of beth beams of TIME BASE A
to ¥ 1. Mow apply 1 msec time markers and adjust R351 and
R451 for ane time marker/cm.

19. Sweep Magnifier Registration (R358 and
R458)

Return the UPPER and LOWER BEAM HORIZ. DISPLAY
switches ta the TIME BASE A .2 position. With 5nsec
markers from the Time-Mark Generator applied, position
the middle time marker under the center graticule line. Now
sat both HORIZ, DISPLAY switches to TIME BASE A X1
and adjust R358 and R458 so that the same time marker
again falls under the center graticule line.

20. Sweep Length (Type 21)

Adjust the sweep length of each TIME BASE UNIT so os
to have 10.5cm of horizontal deflection. This can be easily
dane if 500 microsec time markers are applied,

Check VARIABLE TIME/CM Control (Type
21)

The VARIABLE control provides fer o complete range of
control between the calibrated TIME/CM steps. To check
operation of this control, set the Type 21 TIME/Ch contral
ta 1 MILLISEC and the VARIABLE to CALIBRATED. Connecl
5 MILLISECOMD markers from the Type 180A to the vertical
inputs and trigger the oscilloscope for a stable display con-
sisting of | marker for each 5em. MNext, turn the YARIABLE
control full left. The display should new censist of markers
every 2cm or less. Check to see that the UNCALIBRATED
neon indicater lamp lights in all positions of the VARIABLE
control except when switched to the CALIBRATED position.

22. Sweep Length (Type 22)

Reset the fallowing controls

HORIZ. DISPLAY [Upper ond Lower Beam)
TIME BASE B =1

TIME/CM [Type 22) 1 MILLISEC
SOURCE (Type 22| LOWER BEAM
SLOPE (Type 22 +
COUPLING (Type 22) AC
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RiCkHT

RED [LEFTy

SEAMGE

o T

Fig. 7-12. Top view of indicator unit showing the locatien of upper beam adjust-
mEnis

T T DN R R R EEE ==
POOOCEE00000000000008

Fig. 7-13. Right side view of indicator unit shewing the lecation of the time bose
ond lower beam adjustments,
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The adjustment of this control is the same as stated in
step 20.

NOTE

The time-base extensions should be removed at
this point,

23. Check VARIABLE TIME/CM Control (Type
22)

Do this step like step 21.

24. Check TIME BASE B Sweep Rates (Type 22)

TIME/CM TIME-MARK GEN. OBSERVE
.1 msec 100 usec 1 mark/cm
2msec 100 ‘u.sec- " 2mark/em
Smsec | 500 usec 1 mork/cm
1 msec 1-/:,sec 1 mark/cm
. 2 msec T psec 2 mcrk/ém
5 msec 5 psec 1 mork/icimi
10 msec ) nsec 1 mork/gmw
20 msec | ”1707psec o 2 r'nork/rcm .
50 msec 50 psec 1 mark/cm
1 sec 100 jsec N mcrk/cm
 2sec 100 nsec 2 mark/cm
" 5sec | 500umsec | 1mark/em
1 sec 1 sec 1 mark/cm o
2 sec lsec | 2markjem
~ 5sec 5sec 1 mork/cm )

25. Adjust C330 and C430

Reset the following controls:
HORIZ. DISPLAY (Upper and Lower Beam|
TIME BASE B X.2

TIME/CM (Type 22) .1 MILLISEC

Apply 10 microsecond time marks and adjust the LEVEL
control in the Type 22 for a stable display. Position the
first time marker under the center graticule line. Now
adjust separately C330 and C430 so that as the TIME/CM
switch is moved from .1 millisec to 50 microsec there is no
horizontal movement in the position of the first time marker.
Each capacitor will effect a different beam.

26. High Frequency Timing for both Horizontal
Amplifiers and Type 22
These controls are reset:

HORIZ. DISPLAY (Upper and Lower Beam)
TIME BASE B X1

SOURCE (Type 22) EXT.

i
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_ ]
HORIZ. DISPLAY
X1 X .2
MAGNIFIED} WAVEFORM
]
HORIZ. DISPLAY 1
X1 X .2 L

UNMAGNIFIED WAVEFORM

Fig. 7-14. When the adjustment of the SWP. MAG. REGIS. con-
trols are made properly, the portion of the displayed waveform at
the exact center of the graticule remains stationary as the appropri-
ate HORIZ. DISPLAY switch is set at the X1 and the X.2 position.

Apply 10 microsecond time markers to the ext INPUT of
the Type 22. The adjustments below will interact with each
other to some degree, therefore it may be necessary to
touch some of the adjustments up a second time.

TIME- !
MARK LOCA.- E
TIME/CM | GEN. TION | ADJ. \OBSERVE
(with both HORIZ. DISPLAY switches in B 1 adjust) o
.5/:sec P 1 usec i C160A 1 mork/
! \ 2cm
dusec  10MC | Horiz. C350 | 1cycle/
Amp. A cm
‘ C372 Linearity
Horiz. | C450 | lcycle/
| Amp. B cm
L C472 Linearity
[with both HORIZ. DISPLAY swnfches in B <2 adjust)
Jusec 50 MC Horiz. C364  Linearity
LAmp A :) C384 and timing.
- N HOI’IZ 7 76464 i Lméorny
’ Amp. B ‘ C484 and timing.

Reset both the HORIZ. DISPLAY switches to B <1 and apply
100 microsecond markers to the ext INPUT of the Type 22.
Now mcke rhe fol!owmg od|usrmenfs for Type 22:

sec | Tgsec | Q160 [} merk/em
1 nsec 2 j1sec | - 27mioirrki/cm
5 nsec 5 isec | 1 mark/cm
10 sec W’Wﬁéefc” [ | CI160E |1 mark/em
10psec | 20psec | | [2mark/em
50 nsec 50 Jisec a 11 mark/em

Remove the time marks from the ext. INPUT of the Type 22.
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27. Delay Start—Stop Adijustments
R572) Type 22

Change the position of the follewing cantrols:

HORIZ. DISPLAY [Upper Beam]  TIME BASE A x|
TIME/CM (Type 21) 1 MILLISEC
TIME/CM [Type 22) 10 MICROSEC

SWEEP FUMNCTION (Type 22] SWEEPS OMNCE FOR
EACH "A"” DEL'D TRIG

UPPER BEAM

(R576,

SOURCE (Type 21}

Apply 1 millisecond time markers to each of the vertical
beams. Trigger the waveforms using the LEVEL control on
the Type 21,

With both beams positioned in their proper areas of the
graticule, set the 1-10 MULTIPLIER to 1.00. Mow adjust the
Delay Start so thot the small brightened area is on the
leading edge of the second UPPER BEAM time marker. The
first time marker is that one which occurs at the starting
edge [left end] of the trace. When this odjustment is set
correctly, you will notice that a magnified presentation of
the above mentionad time marker will appear af the start
of the LOWER BEAM trace,

Mow set the 1-10 MULTIPLIER at 9.00 ond odjust the De-
lay Stop so that the leading edge of the tenth UPPER BEAM
marker is brightened. When the adjustment has been sef
properly the time marker will appear at the start of the
LOWER BEAM trace,

The Delay Start and Stop adjustments interact with each
other and re-adjustment may be required.

28. Adjust H.F. Sweep Rates for TIME BASE A
(Type 21)

Re-adjust the TIME/CM controls:
TYPE 21
TYPE 22

10 MICROSEC
5 MICROSEC

Apply 10 microsecend markers to both Upper and Lower
vertical inputs. Adjust the LEVEL contral on the Type 21 to
obtain stable triggering.

With the 1-10 MULTIPLIER, set the bright portion of the
IUPPER BEAM trace on the leading edge of the second time
marker. Read the 1.10 MULTIPLIER dial and add 8.00 to this
reading. Reset the 1-10 MULTIPLIER until the new reading
is obtained on the dial, The bright portion of the trace
should be near the tenth marker now. Adjust the control
[called out below] until the bright pertion of the troce rests
on the leading edge of the tenth marker, There is consider-
able interaction in this step and it may have to be repeated
several times for each adjustment,

| TIME-MARK
TIME BASE A |TIME BASE B|  GEN. | ADJUST
TR BT T T e
20 usec/em | .3 psecicm |10 wsec marker | Check
50 psec/em 5 psec/em |50 psec marker Check
1 usec/em | .1 psec/em | 1 pusec marker Cl40C
2 usecfem | .1 usec/em | | psec marker Check
5 usec/em A psec/em | 5 psec marker Check

Becouse of the very fast sweep rate of 1 micresecond, the
1-10 MULTIPLIER can't be used when adjusting C160A, There-
fore the following procedure is necessary:

Reset these controls:
HORIZ. DISPLAY |Lower Beam) TIME BASE A X1
SOURCE (Type 21) EXT
SWEEP FUNCTION (Type 22 MORMAL

This adjusmtent is done the same as the ones above.

TIME-MARK
TIME BASE A GEM., AD. CBSERVE
.1 psec/em 10 me Cla0a 1 cycle/em
2 psec/em 10 me Check 2 eyclefem
5 usecfem | 1 usec Check 1 marker/2 em

SWP. MAG.

Fig. 7-15. Right top view of indicator unit showing location of lower beam adjust-

maent contrals.



Set HORIZ. DISPLAY of both UPPER ond LOWER BEAMS
to TIME BASE A .2,

1 usecfem 50 me Check 1 cycle/cm

The following External Horizontal Amplifier adjustments
must be done to each of the Time Bases,

29. External Horizontal Amplifier D.C. Balance

Place the vertical plug-in YOLTS/CM switch to 20 VOLTS.
Connect a jumper from the SAWTOOTH to the vertfical
INPUT, switch the HORIZ, DISPLAY switch to EXT. ATTEN
1 ond rotate the LEVEL control full right to the RECUR-
REMNT position. Turn the HORIZ, POSITIOMN control to the
left te position the vertical trace to the left graticule line.
Adjust the Hariz. Amp. D.C. Bal. control (see Figure 7-11) for
no herizental shift of the trace while rotating the EXT.
HORIZ, GAIM contrel.

30, Check EXT. HORIZ. INPUT Deflection Factor

With control settings os in Step 29, connect a jumper from
the CAL OUT to the Upper Beam EXT, HORIZ, INPUT
connector. Set the AMPLITUDE CALIBRATOR at 2 VOLTS
and turn the EXT. HORIZ. GAIM contral full right. At least
one centimeter of heorizontal deflection must be displayed.
Increase the AMPLITUDE CALIBRATOR ta 2 veolts and odjust
the EXT. HORIZ, GAIN contral for exactly 10 em of harizental
deflection. Place the HORIZ. DISPLAY switch at EXT, ATTEM,

Cl184
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# 10, The horizontal deflection should now be one centi-
meter, |Attenvater accuracy =39 ).

31. External Horizontal Input Compensation

With the jumpers connected as in Steps 29 and 30, set the
AMPLITUDE CALIBRATOR ot .5 VOLTS, Connect a third
jumper frem the CAL OUT te the trigger INPUT connector,
Set the Time-Base contrels as follows:

HORIZ. DISPLAY EXT. ATTEM. 1
SLOPE -
SOURCE EXT.
FUMCTION NORMAL
TIME /CM 1 MILLISEC

Adjust the LEVEL control for o stable square-wave, dis-
played vertically. Adjust €330 or C430 (See Figure 7-12) for
optimum square-wave response. Ploce the HORIZ. DISPLAY
switch at EXT. ATTEM, 10, increase the AMPLITUDE CALI-
BRATOR signal te 5 VOLTS and adjust C306C (see Figure
7-11) for optimum flat top, Disconnect all the jumper leads,

LOWER AND UPPER BEAM VERTICAL
AMPLIFIER ADJUSTMENTS

The wvertical adjustments for both vertical amplifiers are
done in the same manner. You may use either Time-Bose
Generator in these adjustments,

C1104 L1036 M L1014
B T OUAN kA A;IH-'I ) - —

Fig. 7-16. Bottem view of indicator wnit showing the location of the upper beam
vertical amplifier odjustments and the 4 100V test peint, C1104 and C1124 are

located below the termination nebwork,

(=}
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32. Gain Adjust

Connect the EP53A Gain Set Adaptor between the vertical
plug-in connector and the plug-in unit. Connect a jumper
from the CAL. OUT connector to the connector on the gain
set adaptor. Place the AMPLITUDE CALIBRATOR switch in
the .2 VOLTS position and adjust the oscillator for a stable
display. Lay the indicator unit on its side and set the GAIN
ADJ. control (see Figure 7-16) for exactly 2 centimeters of
vertical deflection. Remove the jumper lead and adaptor.
Re-install the plug-in.

33. Vertical D.C. Shift Compensation

Place the TIME/CM switch at 2SEC. Rotate the LEVEL
control full right to the RECURRENT position and set the
vertical input AC-DC selector switch at DC. Intermittently
apply the probe to the +100V test point {see Figure 7-16),
or other regulated dc supply, and set the vertical sensitivity
to obtain about 3 cm deflection. Look for a slow rise or a
slow fall of the beam with a time constant of one or two
seconds. If necessary, adjust the D.C. SHIFT control until
the spot comes immediately to the final level without drift-
ing either up or down after each time the probe is applied.
Disconnect the probe ot both ends and turn the indicator
unit upright.

34. Adjust Delay Line and High-Frequency
Compensation

Delay line adjustments are probably the most difficult
adjustments to make. This is due to interaction between the
large number of controls. The adjustments can be made
properly with a minimum of difficulty if the proper pro-
cedure is followed and if care is used in making the adjust-
ments. In general, it is not necessary to completely re-adjust
the delay line, but occasionally touch up the line for best
results, Before attempting to adjust the line, briefly run
through this procedure to establish the basic concepts in
your mind. This will make the actual adjustments consider-
ably easier. Be sure that the circuits are operating normally
and the line requires adjustment before attempting to adjust
it.

In general, the procedure for adjusting the delay line and
high frequency control involves application of a fast rising
pulse or square wave to the vertical amplifier. The delay
line is then adjusted for minimum distortion of the pulse or
square wave displayed on the screen. In particular, the de-
loy line and amplifier high frequency controls are adjusted
for three characteristics of the displayed waveform: fastest
possible risetime without overshoot, minimum irregularities
on the top of the pulse, and minimum slope of the top of
the waveform.

35. Displaying the Test Signal

To determine the extent of misadjustment of the
delay line you will need to closely examine a dis-
played fast rising pulse or square wave. The waveform used
to make this exominotion should have a risetime of no
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more than 4 nanoseconds. A Tektronix Type 107 Square-
Wave Generator or a Tektronix Type P Plug-In Unit is re-
commended.

If a Type 107 Square-Wave Generator is used, the fre-
quency control should be set to obtain approximately 400
kc square waves. The output of the generator should be
connected through a 52-ohm coaxial cable and termination
resistor, to the input of either a Type K or a Type L Plug-in
Unit. The termination resistor should be connected at the
input to the plug-in unit. The plug-in unit must be known to
be correctly compensated for high-frequencies before check-
ing or adjusting the delay line.

When a Type P Plug-In Unit is used, it is only necessary
to insert the unit into the plug-in compartment of the oscil-
loscope. The pulse frequency of the P Unit is fixed.

If it is necessary to use a signal generator other than
a Type 107 or Type P, you must check the output waveform
from the generator for suitability. A waveform which is
distorted in any manner is not suitable for adjusting the
delay line of an oscilloscope. A good check on the suita-
bility of your test equipment is to display the output wave-
form on the other beam if the delay line and the vertical
plug-in unit are known to be correctly adjusted (see Figures
7-17 and 7-23).

When the input signal has been connected, adjust the
oscilloscope triggering controls for a stable display. Rotate
the TIME/CM control to .1 uSEC and adjust the oscilloscope
and signal source for approximately 2 to 3 centimeters of
vertical deflection.

With the oscilloscope display, it is possible to check the
delay line and amplifier adjustments for proper setting.
There are three general characteristics which you will have
to appraise, and to do this, you will need to use three dif-
ferent sweep rates. The first characteristics to look for is
the level of the display; the second is the amount of bump-
iness contained in the flat top of the displayed waveform;
and the third is the risetime of the displayed waveform.

Determining the Level of the Display

The level of the display refers to the top of the displayed
waveform. The waveform should show neither an upward
nor a downward slope or level anywhere along the early
part of the top of the waveform (see Figure 7-18). Any slope
of the waveform can most easily be seen with a sweep rate
of approximately 5 pseconds per centimeter.

~ Sweep Rate: .2 nsec/c

Fig. 7-17. Appearance of the display when the delay line and
high frequency compensations are properly adjusted.



Fig. 7-18. lllustrating an upward level of early part of waveform.
Complete readjustment is necessary. Sweep rate: .2 uSEC.

Checking the Bumpiness of the Display

The next characteristic to look for in the displayed wave-
form is the bumpiness in the top portion of the waveform
immediately following the rise. This is the portion of the
waveform affected by the 'delay line adjustments. To make
this observation; use a sweep rate of approximately .2 usec-
onds per centimeter.

There are two general types of bumps to be found in a
poorly adjusted delay line. The first type is the irregularity
caused by the misadjustment of a group of capacitors. This
type is indicated by a fairly long duration bump {see Figure
7-19). If the bumps occur at random intervals along the de-

TERMINATION

Fig. 7-19. lllustrating irregularity caused by a group of misadjusted
capacitors. The termination bump is caused by faulty adjustment
in the termination network.

lay line, they are probably due to misadjustment of the de-
lay line and can usually be corrected by a few slight adjust-
ments. However, if there is a certain rhythmic waviness of
symmetry to their appearance, the trouble may be due to
a faulty adjustment in the terminating network. The trouble
could also be an improper adjustment of the amplifier high
frequency compensation. In either case a complete adjust-
ment may be necessary (see Figure 7-20).

Fig. 7-20. lllustrating severe waviness where complete readjust-
ment is necessary.

®
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The second kind of bump is caused by misadjustment of a
single delay line capacitor. This is indicated by a very short
duration bump. This type can easily be corrected by re-
adjustment of the misadjusted capacitor. The proper capaci-
tor can be determined by observing the location of the bump
on the displayed waveform.

Checking the Rise of the Displayed Waveform

The third characteristic to be investigated in the displayed
waveform is the extreme leading edge and corner. This
part of the waveform is affected by the vertical amplifier
high frequency pecking coils and the delay line adjustments
closest to the cathode-ray tube neck connections. These
adjustments collectively determine the high frequency re-
sponse of the vertical deflection system and for that reason
are of the utmost importance.

The leading edge of the displayed waveform is best ob-
served with a sweep rate of approximately .1 usecond per
centimeter. The corner should be as sharp as possible with
no overshoot, as shown in Figure 7-17. An example of over-
shoot caused by maladjusted inductors is illustrated in Figure
7-21. While it is necessary that the corner be as sharp as
possible for optimum frequency response, it is also necessary
that there be no wrinkles or bumpiness in this portion of the
display.

There is a good deal of similarity in the effect of the
amplifier peaking coils and the delay line adjustments. For
this reason, it is sometimes difficult to ascertain which adjust-
ments are faulty. The adjustments at fault can usually be
determined by the location and occurrence of the waveform
irregularities.

Fig. 7-21. Overshoot caused by maladjusted inductors.

NOTE

In the procedure that follows, the trimmer capaci-
tors in the Type 555 Oscilloscope vertical amplifier
are considered to be part of the delay line. They
are adjusted in the same manner os other delay
line capacitors.

36. Physical Presetting

Perhaps the most important single bit of information you
should know is to observe the approximate positions of the
various adjustments in a properly adjusted delay line. Since
the Type 555 Oscilloscope has two delay lines, one delay
line can be checked against the other. This knowledge can
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be used as a good starting off point. And later, during the
adjustment procedure, comparisons can be made as a check
on your progress.

The variable inductars in the vertical amplifier [see Figure
7-16) and at the neck connections |see Figure 7-22] to the
crt are normally preset so that the slugs are just out of the
coil windings. They can be set by shining a light through
the coil forms and adjusting the slugs. By presetting the
slugs in this manner you will reduce the effects of the in-
ductars during the delay line adjustment procedure. Then,
during the last step of the adjustment procedure, you will
mave the slugs into the ceils [vsually about two or three
turns).

If in your preliminary investigation, you detected a cyclic
waviness in the display, or if there was extreme overshoot
at the leading edge, you will probably save yourself con-
siderable time by presetting the variable inductors, Usually,
turning the slugs teo far out of the cail will enly result in
a rounding off of the leading edge. However, turning the
slugs too far inte the coil winding will result in severe
wrinkles in the displayed waveform—wrinkles which can
frequently be reduced by misadjusting the delay line. This
must give you the impression that the delay line wos al
fault instead of the high frequency peaking coils.

The variable capacitors in the delay line will not, as o
rule, require presetting. |f the performance of the instru-
ment has deteriorated as a result of normal use and handl-
ing, the delay line should require only touching up. The

DELAY LINE
C1350

L)
ciar

i

original physical pesitions of the capacitors should be very
nearly correct. On the other hand, if the instrument has been
tampered with, or if it has been subject to severe vibration
or rough handling, it may be desirable to preset the delay
line capacitars as described in the following paragraph.

In a properly adjusted delay line, the adjusting screw
extends above the capaciter bedy 3% inch. The impeortant
characteristic is that the tops of all the delay line adjusting
screws should be about the same height, It is very import-
ant to keep this characteristic in mind as you adjust the
delay line. Mormally, trimmers located at points where
fixed copacitors are connected across the delay line are
somewhat higher than other trimmer capacitors,

If you can observe a waviness in the height of the adjust-
ing screws [while at the same time, the display is level), the
trouble is probably due te misadjustment of the inductors
in the vertical amplifier. In this event, you should recheck
the physical positions of the slugs os described in the pre-
vious paragraphs,

If, in the preliminary inspection, you netice a bump fallow-
ing the termination bump (that is, on the portion of the de-
lay line not nermally affected by delay adjustments), be
sure to check the termination inductors for balance, The
slugs in both inductors should be equidistant from the coil
windings. When you adjust the slugs, be sure to adjust
each slug the same amount,

As a final step in the physical persetting procedure, dress
the leads to the ert vertical-deflection plates. They are to

L1354 L1355

Fig. 7-22. Left side view of indicater wnit showing the location of the upper beam

delay line and indicater adjustments,
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be uniformly spaced, both with respect to each other and
with respect to the crt shield.

37. Establishing a Level Display

The level of the flat top of the displayed waveform is
determined by the collective effect of all the delay line
capacitors. When the delay line is properly adjusted, the
top of the displayed waveform should be almost perfectly
flat.

To make the display level, adjust each delay line capacitor
a small amount in a direction that will result in a level dis-
play. Start at the termination network by adjusting the
amplitude. Then, advance from capacitor to capacitor on
the delay line, working toward the crt end. During your
first attempt, you will probably find it most convenient to
use a sweep rate of approximately 5 useconds per centi-
meter. After you have adjusted all of the capacitors to
gain an average level over the length of the flat top of the
displayed waveform, you can advance the sweep rate to
2 pseconds per centimeter and repeat the procedure. This
time, however, try to adjust the capacitors for a smooth
transition from bump to bump, while at the same time main-
taining a satisfactory level. The important thing to remem-
ber is to reduce the amplitude of all of the bumps by the
same amount and not try to achieve a perfectly straight
line at this time.

38. Removing the Bumps and Wrinkles

After you have established o level display with the ampli-
tude of the bumps and wrinkles reduced to within a trace
width of the level line, you can start to remove the wrinkles
and bumps over smaller sections of the display. It is usually
best to start at the terminated end of the delay line and
work toward the crt end.

Set the TIME/CM switch at .5 uSEC and proceed to re-
move the bumps caused by the termination network. Do not
try to arrive at a perfectly straight line during your first
attempt. Just reduce the bumps by one-half. Then, advance
to the first group of 4 or 5 capacitors in the delay line and
adjust them for a smooth line over the portion of the display
that they affect. Keep in mind that each capacitor will only
require a slight adjustment—a mere “touch"—and that it
is the combined effect of the group of capacitors that you
should be concerned with.

While you are adjusting a group of capacitors to remove
a bump or wrinkle, be sure to frequently turn to a sweep
rate of 2 or 5 microseconds/centimeter and check the level
of the display.

Advance along the delay line from each group of capaci-
tors to the next until you have traversed the entire length.
Then, turn the TIME/CM switch to .2 uSEC and repeat the
process. This time, however, you must be extra careful. The
capacitors that require adjustment will only need a slight
touch—to do otherwise might nullify all your efforts up to
this point. Be sure to check the level of the display fre-
quently. It is very easy to concentrate on removing a
particularly stubborn bump and, in so doing, introduce an
upward or downward slope in the display.

®
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Risetime
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Fig. 7-23. Measurement of vertical risetime.

At this point in the adjustment procedure, it will not be
necessary to adjust every capacitor. Touching up here and
there will probablv produce the desired results.

39. Adjusting the High Frequency Compensa-
tion

If you have successfully completed the adjustment pro-
cedure up to this point, the display should be level and
free of bumps and wrinkles with a pronounced rolloff on
the leading edge. During this final part of the adjustment
procedure, you will strive for a square corner on the lead-
ing edge, while at the same time maintaining the proper
level without introducing wrinkles or bumps.

Set the TIME/CM switch at .2 »SEC and position the dis-
play to afford a good view of the leading edge and cor-
ner. The inductors in the vertical amplifier and near the
crt affect this portion of the waveform. The delay line
capacitors nearest the crt also affect the leading edge of
the waveform. It is important that you adjust each pair
of inductors in conjunction with each other. Each inductor
should be set at the same position as its corresponding-
opposite inductor.

Adjust the inductors, in pairs, for the squarest possible
corner. It may be necessary to readjust the first two or
three capacitors closest to the crt in order to achieve a
wrinkle-free corner.

At this time the displayed waveform should be level on
top, there should be virtually no bumps or wrinkles, and the
risetime of the displayed waveform should be within specifi-
cations for the instrument. A risetime check on the displayed
waveform gives a very good check on the completeness of
the adjustments.

40. Check Risetime

Display the fast rise puise or square wave as described
in Step 39. Place the HORIZ. DISPLAY switch at X.2. Ad-
just the oscilloscope and signal source for exactly 2 centi-
meters of vertical deflection. Under these conditions the
time for the pulse to rise from 0.2 to 1.8 centimeters shouid
be 12 nanoseconds (see Figure 7-23). This can be checked
using the HORIZ. POSITION control.

Using the HORIZ. POSITION control to position the dis-
play so that the center vertical line of the graticule passes
through the rising portion of the waveform 0.2 centimeters
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TEST PGINT -
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Fig. 7-24, Botlom view of indicator wnit showing the location of the lower beam
vertical amplifier odjustments and 4100V test paint. C€C2104 and C2124 are
located be'ow the termination network.

CEECEOOOUERRREUENIRODERRERE eoee

Fig. 7-25. Right side view of indicator unit showing lecation of lower beam delay
line and inducter odjustments,




from the bottom of the rise. Measure the horizontal dis-
tance between the 0.2 and 1.8 centimeter point shown in
Figure 7-23. Mutliply the distance measured by the setting
of the TIME/CM control and then the product is multiplied
by 0.2 to obtain the actual risetime interval. Disconnect the
pulser or square-wave generator.

41. Check Vertical Amplifier Bandwidth

A good check on the completeness of your adjustments
to the delay line and vertical amplifier is to measure the

Calibration Procedure—Type 555

bandwidth of the vertical-deflection system. To make this
check, connect the output of the Type 190A through a 50-
ohm Terminating Resistor to the vertical input connector.
Rotate the trigger LEVEL control fully clockwise to the RE-
CURRENT position. Set the TIME/CM switch at 1 MILLISEC.
Place the vertical VOLTS/CM switch at .05 VOLTS. Adjust
the output of the Type 190A to obtain a disploy of 2mc
sine waves at an amplitude of 4 cm peak-to-peak. Increase
the frequency while maintaining the peak-to-peak volts
reading constont on the Type 190A front-panel meter until
the deflection decreases to 2.8 cm peak-to-peak on the oscil-
loscope display. Determine the oscillotor frequency at this
point. It should be 30 mc or higher.
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HOW TO ORDER PARTS

Replacement parts are available through your local Tek-
tronix Field Office.

Improvements in Tektronix instruments are incorporated as
soon as availoble. Therefore, when ordering a replacement
part it is important to supply the part number including any
suffix, instrument type, serial number, plus a modification
number where applicable.

If the part you have ordered has been improved or re-
placed, your local Field Office will contact you if there is a
change in part number.



B364

B395
B3%96
B464

B484
B495
B4%96
B401
Bé02

B603

B1083
B1227
B2083
B2227

C306C
C306E
€322
C330
C340

C350
C355
C364
C364
C372
C380

C384
C384
C3%90
C392
C394

C406C
C406E
C422
C430
C440

C450
C455
C464
C464
C472

C480
C484
C484
C490
C492

C494
C512
C520
C523
C530

C533
C561
C565
C584
C594

@1

X1320-up
X1320-up

X1320-up
X1320-up

101-569
570-up

101-569
570-up

420-up

101-569
570-up

101-569
570-up

420-up

Neon, Type NE-2
Neon, Type NE-2
Neon, Type NE-2
Neon, Type NE-2
Neon, Type NE-2

Neon, Type NE-2
Neon, Type NE-2
Neon, Type NE-2
Incadescent, #47
Incadescent, # 47

Incadescent, #47
Neon, Type NE-2
Neon, Type NE-2
Neon, Type NE-2
Neon, Type NE-2

7-45 puf
330 puf
005 uf
4.5-25 puf
4.7 uuf

1.5-7 puf
1.5 puf
312 puf
5-25 puf
9-180 puf
6.25 uf

3-12 puf
5-25 uuf
.05 uf
4.7 uuf
.005 uf

7-45 puf
330 ppuf
.005 uf
4.5-25 puf
4.7 puf

1.5-7 upf
1.5 puf
3-12 puf
5-25 uuf
9-180 puf

6.25 uf
312 puf
5-25 uuf
.05 puf
4.7 uuf

.005 uf
.02 uf

005 pf
12 upf
.005 uf

12 ppuf
01 uf

.005 uf
27 uuf
47 uuf

TYPE 555
Bulbs

Capacitors

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Mica
EMT

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Mica

EMT
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Var.
Fixed
Fixed
Var.
Fixed

Var.
Fixed
Var.
Var.
Var.
Fixed

Var.
Var.
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Var.

Fixed

Var.
Fixed
Var.
Var.
Var.

Fixed
Var.
Var.
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

PARTS LIST— TYPE 555

500 v
500 v

500 v

500 v

300 v

50v
500 v
500 v

500 v
500 v

500 v

500 v

300 v

50v
500 v

500 v
600 v
500 v
500 v
500 v

500 v
500 v
500 v
500 v
500 v

+=10%

=1 uuf

=+0.5 uuf

=1 uuf

+=10%

+1 uuf

=+0.5 puf

=+ 1 uuf

+1.2 uuf

=+=1.2 puf

=+=5.4 uuf
+9.4 uuf

Part Number
Tektronix

150-002
150-002
150-002
150-002
150-002

150-002
150-002
150-002
150-001
150-001

150-001
150-002
150-002
150-002
150-002

281-012
281-546
283-001
281-010
281-501

281-005
281-526
281-036
281-011
281-023
290-000

281-036
281-011
283-010
281-501
283-001

281-012
281-546
283-001
281-010
281-501

281-005
281-526
281-036
281-011
281-023

290-000
281-036
281-011
283-010
281-501

283-001
283-006
283-001
281-506
283-001

281-506
283-002
283-001
281-513
281-518
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C597
Cé01
Cé10
Cé18
Cé28

Cé40
Cé49
Cé50
Cé671
Cé82

Cé688
C700
C710
C730
C731

C740
C760A,B
C771

C773
C775A,B,C

C776A B
C778AB
C780
C784
C785

C793
803
C806
€808
c819

Ce20
c8
cez7
828
3831

C842
€843
C844
848
can

C874
885
897
C903
C906

903
c919
C920
C921
C927

C928

C931
C932

9-2

X1440-up

X1440-up

X444-up

.005 puf
.02 puf
01 puf
01 pf
01 pf

125 pf
2 x 40 puf
01 uf
2 x 200 puf
01 pf

01 pf
125 pf
01 puf
100 pf
100 pf

.01 uf

2 x 40 pf
2 x 20 puf
2 x 20 uf
3 x 10 puf

01 uf
01 puf
01 puf
0% puf
01 uf

047 pf
RO
O7 puf
01 puf
230 pupf

330 ppuf
27 /l,lll,f
001 puf
001 pf
.01 uf

001 pf
A pf

RO
01 uf
01 puf

.01 uf
01 pf
.007 pf

Capacitors (continued)

Cer.
Cer.
PTM
PTM
PTM

EMC
EMC
PTM
EMC
PTM

PTM
EMC
PTM
EMC
EMC

PTM
EMC
EMC
EMC
EMC

EMC
EMC
EMC
EMT
EMC

PTM
PTM
PTM
PTM
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

PTM
Cer.
Cer.
Cer.
Mica

Mica
Cer.
Cer.
PTM
PTM

PTM
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed

PARTS LIST — TYPE 555

500 v
150 v
400 v
400 v
400 v

350v
250 v
400 v
250 v
400 v

400 v
450 v
600 v
350 v
350v

400 v
450 v
450 v
450 v
450 v

350v
350 v
350 v
300v
350v

400 v
600 v
400 v
1000 v
100 v

2000 v
2000 v
2000 v
2000 v
2000 v

400 v
2000 v
2000 v
2000 v

500 v

500 v
500 v
500 v
600 v
400 v

1000 v

100 v
2000 v
2000 v
2000 v

2000 v
2000 v
6000 v

e

10%

10%
+54 upf

Tektronix
Part Number

283-001
283-004
285-510
285-510
285-510

290-044
290-040
285-510
290-082
285-510

285-510
290-045
285-511

290-081

285-510
290-042
290-036
290-037
290-033

290-034
290-034
290-034
290-000
290-056

285-540
285-501
285-510
285-502
283-012

283-011
283-011
283-011
283-011
283-011

285-519
283-011
283-011
283-011
283-518

283-518
281-513
283-000
285-501
285-510

285-502
283-012
283-011
283-011
283-011

283-011

283-011
283-018
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C933
C935
C942
C943
Co44

C948

C1003
C1005
C1007
C1013

Ci029
C1031
C1039
C1043
C1049

C1052
C1054
C1056
C1062
C1075

C1077
C1078
C1085
C1093AB,C,D
C1102

C1104
C1105
C1106
c1n2
Cl122

Cl124
C1126
C1132
Cl142
Cl144

Cl1146
C1152
C1162
C1164
C1166

C1172
C1182
C1184
C1186
C192

C1202
C1204
C1205
C1208
C1212

®1

500 ppf
500 uuf
.047 uf
.01 uf
01 uf

.01 uf

2 x 20 uf

10 x 20 x 40 uf
g uf

.005 uf

.001 uf
.005 puf
.001 uf
.005 puf
.001 uf

001 uf
.005 uf
150 ppuf
001 uf
8-50 uuf

8-50 pupf
7-3 upf
005 puf
4x75 pf
001 pf

7-3 puf
150 puf
150 ppf
001 uf
.001 pf

7-3 ppt
150 ppf
001 uf
.001 uf
7-3 ppuf

150 puf
.001 pf
001 uf
7-3 puuf
150 ppf

001 pf
001 uf
7-3 upf
150 uuf
.001 puf

001 puf
7-3 upf
150 pput
.005 uf
001 puf

Capacitors {confinued)

Cer.
Cer.
PTM
Cer.
Cer.

Cer.
EMC
EMC
PTM

Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Tub.
Cer.
EMC
Cer.

Tub.
Cer.
Cer.
Cer.
Cer.

Tub.
Cer.
Cer.
Cer.
Tub.

Cer.
Cer.
Cer.
Tub.
Cer.

Cer.
Cer.
Tub.
Cer.
Cer.

Cer.
Tub.
Cer.
Cer.
Cer.

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Var.

Var.
Var.
Fixed
Fixed
Fixed

Var.

Fixed
Fixed
Fixed
Fixed

Var.
Fixed
Fixed
Fixed
Var.

Fixed
Fixed
Fixed
Var.

Fixed

Fixed
Fixed
Var.

Fixed
Fixed

Fixed
Var.

Fixed
Fixed
Fixed

PARTS LIST—TYPE 555

10,000
10,000

400 v
2000 v
2000 v

2000 v
450 v
475v
400 v
500 v

500 v
500 v
500 v
500 v
500 v

500 v
500 v
500 v
500 v

500 v
150 v
500 v

500 v
500 v
500 v
500 v

500 v
500 v
500 v

500 v
500 v
500 v

500 v

500 v
500 v

500 v
500 v

500 v

500 v
500 v
500 v

+100 uuf

+100 uuf

+30 puf

30 puf
30 puf

+30 ppuf

=+30 puf

=30 puf

30 puf

+30 ppf

Tektronix
Part Number

281-556
281-556
285-519
283-011
283-011

283-011
290-036
290-063
285-526
283-001

283-000
283-001
281-536
283-001
281-536

283-000
283-001
281-524
283-000
281-022

281-022
281-027
283-001
290-071
283-000

281-027
281-524
281-524
283-000
283-000

281-027
281-524
283-000
283-000
281-027

281-524
283-000
283-000
281-027
281-524

283-000
283-000
281-027
281-524
283-000

283-000
281-027
281-524
283-001
283-000
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Ci223
C1228
C1301
C1302
1303

C1304
C1305
C1306
C1307
C1308

C1309
C1310
ci3n
C1312
C1313

C1314
C1315
C1316
1317
c1318

C1319
C1320
C1321
C1322
C1323

C1324
C1325
C1326
C1327
C1328

C1329
C1330
C1331
C1332
C1333

C1334
C1335
C1336
C1337
C1338

C1339
C1340
C1341
C1342
C1343

C1344
C1345
C1346
C1347
C1348

73 puf

7-3 upf
7-3 upf
7-3 uuf
7-3 puf
7-3 puf

7-3 puf
7-3 uuf
7-3 uuf
7-3 puf
7-3 puf

7-3 puf
7-3 puf
7-3 upf
7-3 upf
7-3 puf

7-3 uuf
7-3 upf
7-3 puf
7-3 uuf
7-3 puuf

Capacitors (continued)

Cer.
Cer.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Fixed 500 v
Fixed 500 v
Var.
Var.
Var.

Var.
Var.
Var.
Var.
Var.

Var.
Var.
Var.
Var.
Var.

Var.
Var.
Var.
Var.
Var.

Var.
Var.
Var.
Var.
Var.

Var.
Var.
Var.
Var.
Var.

Var.
Var.
Var.
Var.
Var.

Var.
Var.
Var.
Var.
Var.

Var.
Var.
Var.
Var.
Var.

Var.
Var.
Var.
Var.
Var.

PARTS LIST—TYPE 555

Tektronix
Part Number

283-000
283-001
281-027
281-027
281-027

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-027
281-027
281-027

281.027
281-027
281-027
281-027
281-027

®



C1349
C1350
C1359
C1360
C1361

C1362
C1363
C1344
C1345
C1366

C1367
C1348
C1369
C1370
C1371

C1372
C1373
C1374
C1375
C1380

C1381
C1382
C1383
C1423
C1424

C1433
C2003
C2005A B,C
C2007
C2013

C2029
C2031
C2039
C2043
C2049

C2052
C2054
C2056
C2062
C2075

C2077
C2078
C2085
C2093A,8,C.D
C2102

C2104
C2105
C2106
C2112
C2122

7-3 puf
7-3 puf
1 uuf

1.5 puf
1.5 uuf

1.5 uuf
1.5 uuf
1.5 puf
1.5 puf
1.5 uuf

1.5 uuf
1.5 uuf

1.5 uuf
1.5 uuf
1.5 ppuf

1.5 puf
1.5 puf
1.5 uuf
1.5 uuf
68 uuf

.68 uuf
.68 puf
68 puf
.005 uf
.005 uf

.005 uf
2x20 uf
10x20x40 uf
g uf

.005 pf

.001 uf
.005 uf
.001 puf
.005 uf
.001 puf

.001 uf
.005 uf
150 ppf
001 puf
8-50 puf

Capacitors (continued)

Tub.
Tub.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
EMC
EMC
PTM

Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Tub.
Cer.
EMC
Cer.

Tub.
Cer.
Cer.
Cer.
Cer.

Var.
Var.
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Var.

Var.
Var.
Fixed
Fixed
Fixed

Var.

Fixed
Fixed
Fixed
Fixed

500 v
500 v
500 v

500 v
500 v
500 v
500 v
500 v

500 v
500 v
500 v
500 v
500 v

500 v
500 v
500 v
500 v
500 v

500 v
500 v
500 v
500 v
500 v

500 v
450 v
475v
400 v
500 v

500 v
500 v
500 v
500 v
500 v

500 v
500 v
500 v
500 v

500 v
150 v
500 v

500 v
500 v
500 v
500 v

+0.2 puf
+0.25 puf
#+0.25 uuf

#+0.25 puf
=+0.25 ppf
#+0.25 uuf
+0.25 uuf
#+0.25 ppuf

#+0.25 ppuf
#+0.25 ppuf
#+0.25 ppuf
+0.25 puf
£0.25 upf

+0.25 upf
=£0.25 puf
=+0.25 puf
#+:0.25 puf
+0.136 ppuf

=+0.136 ppf
+0.136 uuf
#+0.136 ppuf

=100 puf

=+100 puf

+30 puf

+30 ppf
=30 ppf

Tektronix
Part Number

281-027
281-027
281-538
281-529
281-529

281-529
281.529
281-529
281-529
281-529

281-529
281-529
281-529
281-529
281-529

281-529
281-529
281-529
281-529
281-537

281-537
281-537
281-537
283-001
283-001

283-001
290-036
290-063
285-526
283-001

283-000
283-001
281-536
283-001
281-536

283-000
283-001
281-524
283-000
281-022

281-022
281.027
283-001
290-071
283-000

281-027
281-524
281-524
283-000
283-000



C2124
C2126
C2132
C2142
C2144

C2146
C2152
C2162
C2164
C2166

C2172
C2182
C2184
C2186
C2192

C2202
C2204
C2205
C2208
C2212

C2223
C2228
C2301
C2302
C2303

C2304
C2305
C2306
C2307
C2308

C2309
C2310
C2311
C2312
C2313

C2314
C2315
C2316
C2317
C2318

C2319
C2320
c2321
C2322
C2323

C2324
C2325
C2326
C2327
C2328

C2329
C2330
C2331
C2332
C2333

Resistors (continued]

Tub.
Cer.
Cer.
Cer.
Tub.

Cer.
Cer.
Cer.
Tub.
Cer.

Cer.
Cer.
Tub.
Cer.
Cer.

Cer.
Tub.
Cer.
Cer.
Cer.

Cer.
Cer.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.
Tub.
Tub.

Tub.
Tub.
Tub.

Tub.
Tub.

Var.
Fixed
Fixed
Fixed
Var.

Fixed
Fixed
Fixed
Var.

Fixed

Fixed
Fixed
Var.

Fixed
Fixed

Fixed
Var,

Fixed
Fixed
Fixed

Fixed
Fixed
Var.
Var.
Var.

Var.
Var.
Var.
Var.
Var.

Var.
Var.
Var.
Var.
Var.

Var.
Var.
Var
Var.
Var.

Var.
Var.
Var.
Var,
Var.

Var.
Var.
Var.
Var.
Var.

Var.
Var.
Var.
Var.
Var.

PARTS LIST — TYPE 555

500 v
500 v
500 v

500 v
500 v
500 v

500 v

500 v
500 v

500 v
500 v

500 v
500 v
500 v
500 v

500 v
500 v

+30 puuf

+30 ppt

=+30 ppuf

=+30 puf

=+30 puf

Tektronix
Part Number

281-027
281-524
283-000
283-000
281-027

281-524
283-000
283-000
281-027
281-524

283-000
283-000
281-027
281-524
283-000

283-000
281-027
281-524
283-001
283-000

283-000
283-001
281-027
281-027
281-027

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-027
281027
281-027

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-027
281-027

281-027

@1



C2334
C2335
C2336
C2337
C2338

C2339
C2340
C2341
C2342
C2343

C2344
C2345
C2346
C2347
C2348

C2349
C2350
C2359
C2360
C2361

C2362
C2363
C2364
C2365
C2366

C2367
C2368
C2369
C2370
C2371

C2372
C2373
C2374
C2375
C2380

C2381
C2382
2383
C2423
C2424
C2433

D642A B,CD
D672AB,CD
D702AB
D722
D732AB
D762AB,CD

F601
F601
Fé02
F602
F1054
F2054

X1740-up
X1740-up

Capacitors [continued)

7-3 puf
1 uuf

1.5 uuf
1.5 uuf

1.5 puf
1.5 upf
1.5 puuf
1.5 puf
1.5 puf

1.5 puuf
1.5 uuf
1.5 puf
1.5 puf
1.5 uuf

1.5 uuf
1.5 uuf
1.5 ppf
1.5 upf
.68 uuf

.68 uuf
.68 puf
.68 upf
.005 pf
.005 uf
.005 uf

Silicon Diode
Silicon Diode
Silicon Diode
Silicon Diode
Silicon Diode
Silicon Diode

7 amp, Slo Blo 3 AG
3 amp, Slo Blo 3 AG
5 amp, Slo Blo 3 AG
4 amp, Slo Blo 3 AG
Fast Blo 150MA
Fast Blo 150MA

Tub. var.
Tub. Var.
Tub. Var.
Tub. Var.
Tub. Var.
Tub. Var.
Tub. Var.
Tub. Var.
Tub. Var.
Tub. Var.
Tub. Var.
Tub. Var.
Tub. Var.
Tub. Var.
Tub. Var.
Tub. Var.
Tub. Var.
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Cer. Fixed
Diodes
Fuses

117 V oper. 50 & 60 cycle
234V oper. 50 & 60 cycle
117V oper. 50 & 60 cycle
234 V oper. 50 & 60 cycle

PARTS LIST—TYPE 555

500 v
500 v
500 v

500 v
500 v
500 v
500 v
500 v

500 v
500 v
500 v
500 v
500 v

500 v
500 v
500 v
500 v
500 v

500 v
500 v
500 v
500 v
500 v
500 v

0.2 uuf
=025 ppuf
+0.25 puf

+0.25 puf
==0.25 puf
+0.25 ppf
=025 puf
+0.25 pupf

+0.25 ppf
-+0.25 ppuf
+0.25 ppuf
-+0.25 upf
+0.25 ppf

=+0.25 ppf
+0.25 puf
+0.25 uuf
=+0.25 uuf
=+0.136 ppuf

+0.136 ppuf
+0.136 puf
=+0.136 ppuf

Tektronix
Part Number

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-027
281-027
281-027

281-027
281-027
281-538
281-529
281-529

281-529
281-529
281-529
281-529
281-529

281-529
281-529
281-529
281-529
281-529

281-529
281-529
281-529
281-529
281-537

281-537
281-537
281-537
283-001
283-001
283-001

152-047
152-050
152-047
152-047
152047
152-047

159-036
159-027
159-006
159-005
159-049
159-049

97



Relays

Tektronix

Part Number

Ké00 6N045T 45 sec. Time Delay 148-002
K601 Holding Relay 148-011

Inductors

L564 280 xh Fixed *108-015
L790 101-1319 Reactor Fixed use 050-045
L790 1320-up Reactor Fixed *108-236
L973 Beam Rotator Coil Fixed *108-158
L1014 1.8-3.9 uh Var.  core 276-506 *114-112
L1015 .45 ph Fixed *108-062
L1024 1.8-3.9 uh Var.  core 276-506 *114-112
L1025 45 uh Fixed *108-062
L1033 X1445-up Core Ferramic Suppressor 276-507
L1036 3-55 uh Var.  core 276-506 *114-111
L1046 .3-.55 ph Var.  core 276-506 1411
L1064 8.4 uh Fixed *108-157
L1071 3-5ph Var.  core 276-506 *114-092
L1073 3-5uh Var.  core 276-506 *114-092
L1103 6 section grid line coil Fixed *108-145
L1104 7 section plate line coil Fixed *108-139
L1113 6 section grid line coil Fixed *108-145
L1114 7 section plate line coil Fixed *108-139
L1304 101-219 30 section coil Fixed use *108-177
L1304 220-up 30 section coil Fixed *108-177
L1305 101-219 30 section coil Fixed use *108-177
L1305 220-up 30 section coil Fixed *108-177
L1334 101-219 20 section coil Fixed use *108-176
L1334 220-up 20 section coil Fixed *108-176
L1335 101-219 20 section coil Fixed use *108-176
L1335 250-up 20 section coil Fixed *108-176
L1354 9-1.6 uh Var.  core 276-506 *114-038
L1355 .9-1.6 uh Var.  core 276-506 *114-038
L1420 X1445-yp Core Ferramic Suppressor 276-507
L2014 1.8-3.9 uh Var.  core 276-506 *114-112
L2015 45 gh Fixed *108-062
L2024 1.8-3.9 uh Var.  core 276-506 *114-112
12033 X1445-up Core Ferramic Suppressor 276-507
L2025 45 uh Fixed +108-062
L2036 3-55 ph Var.  core 276-506 *114-111
L2046 .3-.55 uh Var.  core 276-506 *114117
L2064 8.4 uh Fixed *108-157
12071 3-5uh Var. core 276-506 *114-092
L2073 3-5 ph Var.  core 276-506 *114.092
L2103 6 section grid line coil Fixed *108-145
L2104 7 section plate line coil Fixed *108-139
L2113 6 section grid line coil Fixed *108-145
L2114 7 section plate line coil Fixed *108-13%
L2304 101-219 30 section colil Fixed use *108-177
L2304 220-up 30 section coil Fixed *108-177
L2305 101-219 30 section coil Fixed use *108-177
L2305 220-up 30 section coil Fixed *108-177
L2334 101-219 20 section coil Fixed use *108-176
L2334 220-up 20 section coil Fixed *108-176
L2335 101-219 20 section coil Fixed use *108-176
L2335 220-up 20 section coil Fixed *108-176
L2354 9-1.6 uh Var.  core 276-506 *114-038

PARTS LIST — TYPE 555 @'



L2355
12420

R306C
R306E
R311
R313
R313
R315

R317
R317
R319
R319
R321
R322

R324
R326
R330
R331
R332
R333

R334
R340
R341
R343
R350

R351
R352
R353
R355
R356

R357
R358
R361
R364
R366

R372
R374
R375
R376
R380

R381
R384
R386
R387
R388

R3%90
R391
R392
R3%4
R395

R3%6
R3%7
R406C
R406E
R411

X1445.up

101-4939
4940-up

101-4939
4940-up

101-4939
4949-up

.9-1.6 ph

Inductors (continued)

Core Ferramic Suppressor

900 k
100 k
1k

47 k
33k
15k

33k
27k
47 k
33k
100 Q
33k

220k

100 k
1.94 meg
3.5 meg

100 k

36k
22k
47 Q
100 k
120 k

50 k

47 Q
100 k
400 k
400 k

22k
20 k
47 Q
625k
47 Q

225k
22k
22k

100 Q

47 Q
6-30 k
47 Q
39k
39k

3900
47 Q
22k
470 k
820 k

820 k
470k
900 k
100 k
1k

Resistors

Yy w

Var.

Fixed
Fixed
Fixed
Fixed
Fixed
Var.

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Var.
Fixed
Fixed
Fixed
Var.

Fixed
Fixed
Fixed
Fixed
Fixed

Var.

Fixed
Fixed
Fixed
Fixed

Fixed
Var.

Fixed
Fixed
Fixed

Var.

Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

PARTS LIST— TYPE 555

core 276-506

Prec.
Prec.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Prec.
Prec.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.

Prec.

Comp.
Comp.
Comp.
Prec.
Prec.

Comp.
Comp.
Comp.

Prec.
Comp.

Comp.
Comp.
Comp.

WW
Comp.

Comp.

Prec.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Prec.
Prec.
Comp.

Tektronix

Part

Use

Number

*114-038
276-507

309-111
309-045
302-102
304-473
306-333
311-112

306-333
306-273
304-473
306-333
302-101
302-332

302-224
311-026
309-022
309-086
302-183
311-026

301-363
302-222
302-470
304-104
309-091

311-125
302-470
304-104
310-094
310-094

302-223
311-018
302-470
310-506
302-470

311-071
304-222
304-222
308-112
302-101

302-470
310-507
302-470
306-393
306-393

302-391
302-470
302-222
302-474
302-824

302-824
302-474
309-11
309-045
302-102

9-9



R413
R413
R415
R417
R417
R419

R419
R421
R422
R423
R426
R430

R431
R432
R433
R434
R440
R441

R443
R450
R451
R452
R453

R455
R456
R457
R458
R461

R464
R466
R472
R474
R475

R476
R480
R48]
R484
R486

R487
R488
R490
R491
R492

R4%4
R495
R496
R4%7
R506

R510
R511
R512
R513
R520

9-10

101-4939
4940-up

101-4939

4940-up
1014939

4940-up

47k
33k
15k
33k
27k
47k

33k
100 Q

220 k
100 k
1.94 meg

3.5 meg
18k
100 k
36k
22k

47 Q

100 k
120k
50 k
47 Q
100 k

400 k
400 k
22k
20k
47 Q

6-25k
47 Q
225k
22k
22k

ék
100 Q
47 Q
6-30 k
47 Q

39k
39 k
3900
47 Q
22k

470 k
820 k
820 k
470 k
68k

1 meg
47 Q
100 &
68 k
68K

Resistors (continued)

Tw Fixed
2w Fixed
Vaw Fixed
2w Fixed
2w Fixed
Tw Fixed
2w Fixed
Vaw Fixed
Vaw Fixed
Vaw Fixed
Var.
Vaw Fixed
1/2 w Fixed
Vaw Fixed
Var,
Vaw Fixed
YVow Fixed
Vaw Fixed
Tw Fixed
Vo w Fixed
2w Var.
Vow Fixed
Tw Fixed
Tw Fixed
Tw Fixed
1/2 w Fixed
Var.
1/2 w Fixed
5w Fixed
Vow Fixed
Var.
Tw Fixed
Tw Fixed
5w Fixed
Vaw Fixed
o w Fixed
5w Fixed
Vaw Fixed
2w Fixed
2w Fixed
Vaw Fixed
Vow Fixed
YVow Fixed
Vow Fixed
YVaw Fixed
Vow Fixed
Vaw Fixed
2w Fixed
Vz w Fixed
Vaw Fixed
Vaw Fixed
2w Fixed
Vow Fixed

PARTS LIST— TYPE 555

Comp.
Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Prec.

Prec.
Comp.
Comp.
Comp.
Comp.
Comp.

Comp.

Prec.
Comp.
Comp.
Comp.

Prec.
Prec.
Comp.
Comp.
Comp.

Prec.
Comp.
Comp.
Comp.
Comp.

ww
Comp.
Comp.
Prec.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Tektronix
Part Number

304-473
306-333
Use 311-112
306-333
306-273
304-473

306-333
302-101
302-332
302-224
311-026
309-022

309-086
302-183
311-026
301-363
302-222
302-470

304-104
309-091
311-125
302-470
304-104

310-094
310-094
302-223
311-018
302-470

310-506
302-470
311-071
304-222
304-222

308-112
302-101
302-470
310-507
302-470

306-393
306-393
302-391
302-470
302-222

302-474
302-824
302-824
302-474
306-683

302-105
302-470
302101
306-683
301-683

©



R521
R522
R523
R525
R526

R528
R529
R530
R531
R532

R533
R535
R536
R538
R539

R550
R551
R555
R556
R561

R564
R565
R566
R567
R568
R569

R571
R572
R573
R576
R577

R581
R583
R584
R586
R587

R591
R593
R594
R595
R596

R597
R598
R600
R602
R608

Ré10
R615
R616
R617
R618

@1

Xé630-up

101-1319X

100 Q

10k
100 k
47 k
100 ©
10k
100 k

10k
10k
30k
2k

15k

100 Q
27k
95k
150 k
39k

100Q
33k
10k
270k
100 Q

47 Q

120
500
33k

100 k
68 k
10k

100 k

Resistors (continued)

aw
aw
aw
Vaw

2w

aw
aw
Vaw
Vaw
Vaw

aw
Vaw

2w
aw
aw

aw
Viw
Vaw
Vo w
Vaw

Vaw

10w

Vaw
Tw

Tw
aw

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Var.
Var.
Var.
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Var.

Fixed

Fixed
Fixed
Var,

Fixed
Fixed

PARTS LIST—TYPE 555

5%
10%
10%
10%
10%

10%
10%
5%
5%
10%

10%
10%
10%
10%
10%

10%
10%
10%
10%
10%

10%
10%
10%
10%,
10%
10%

5%

Tektronix
Part Number

Use

301-105
302-103
302-474
302-102
306-332

302-185
302-105
301-683
301-105
302-103

302-474
302-102
306-332
302-185
302-105

302-105
316-101
302-473
302-123
302-101

302-103
302-104
302-473
302-101
304-103
302-104

308-008
311-015
311-022
311-141
308-024

302-101
302-272
309-044
309-049
306-393

302-101
302-332
302-103
302-274
302-101

302-470
302-102
304-120
311-055
302-333

302-104
310-054
311-015
310-086
302-104

9-11



R621
R623
Ré25
R428
R629

R633
Ré35
R436
R637
Ré38

R639
R640
Ré41
Ré42
Ré43

R646
R647
R650
Ré51
R663

Ré67
R668
Ré69
Ré70
R671

R672
Ré73
R675
R677
R678

R480
R481
R682
R683
R685

R686
Ré88
R689
Ré93
R&97
R698

R699
R700
R701
R702
R703
R704

R707

R710 101-959
R710 960-up
R711 101-959
R711 960-up

9-12

1k
470k
100 k
3.3 meg
2.2 meg

1.5 meg
18 k
12k
220k
68k

150 k
100
100
150 k
1k

1k
1.25k
333k
490 k
1.5 meg

820 k
47 k
39k
100
82 k

100

400 Q@
500 @

333k
220 k
120 k
Tk

82 k

180 k
1.5 meg
2.2 meg
1.5 meg
1.2 meg
270k

56 k
0Q
0Q
220 k

1k

750 @
236 k
237 k
100 k
100 k

Resistors [continued)

o w
aw
aw
YVaw
aw

o w

Tw
Vaw
o w
Vo w

Tw
Vo w
Vaw

25w
Tw
Tw
o w
o w

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

PARTS LIST — TYPE 555

10%
10%
10%
10%
10%

10%

10%
10%

10%
10%
10%
10%

10%

Tektronix
Part Number

302-102
302-474
302-104
302-335
302-225

302-155
304-183
302-123
302-224
302-683

302-154
306-100
306-100
304-154
302-102

308-037
308-102
310-056
310-057
302-155

302-824
302-473
302-393
304-100
304-823

304-100
302-102
308-029
308-096
308-052

310-056
310-055
302-124
302-102
302-823

302-184
302-155
302-225
302-155
302-125
302-274

302-563
306-100
306-100
304-224
302-102
302-102

308-147
308-083
310-124
308-084
309-334

®1



R712
R717
R723
R727
R728

R729
R730
R731
R732
R733

R734
R735
R736
R737
R738

R740
R741
R753
R757
R758

R759
R760
R761
R762
R763

R767
R775
R776
R778
R781

R784
R790
R791
R792
R793

R794
R794
R795
R796
R798

R798
R799
R803
R806
R807

R814
R818
R819
R820
R824

R825
R824
R827
R828
R844
R847

@i

X1320-up

101-1319
1320-up
X1320-up
101-53%

540-up

X1440-up
X1440-up

150 k
100 k
1.5 meg
1 meg

560 k

47 k
18Q
18Q
220k
18Q

_._.__._._.
NN N =~ x
(S WO WO,
~ X X

220 k
720 k
1 meg
150 k
120 k

27 k
10Q
150 k
82k
1k

1.5k
220Q
47 Q
47 Q
100 k

1k

100 k
Tk

4.7 meg
470k

18k
97k
5.6 meg
1.8 meg
47Q

10Q
10Q
82k
47 k
1.5k

470k
1.2 meg
2.2 meg
47 k

4.7 meg

4.7 meg
1 meg
27 k

1 meg
10k

27 k

Resistors {continued)

Vaw

Vaw

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Var.

Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Var.

Fixed
Fixed
Fixed
Fixed

PARTS LIST— TYPE 555

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
WWwW
WW
WW

Prec.
Prec.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Ww
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.

Prec.
Comp.
Comp.
Comp.

Comp.

ww
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.
Comp.

10%
10%

10%
10%
10%
109

Tektronix
Part Number

302-154
302-104
302-155
302-105
302-564

302-473
306-180
306-180
304-224
306-180

302-102
302-102
308-102
308-102
308-102

310-055
310-059
302-105
302-154
302-124

302-273
304-100
304-154
304-823
302-102

308-055
306-221
302-470
302-470
302-104

302-102
302-104
302-102
302-475
302-474

302-183
309-226
302-565
302-185
307-009

304-100
311-001
304-823
302-473
302-152

302-474
302-125
302-225
302-473
302-475

302-475
311-041
302-273
302-105
302-103
302-273
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R848
R850
R852
R853
R854

R856
R857
R861
R862
R863

R863
R864
R870
R871
R872

R874
R875
R876
R878
R879

R880
R883
R885
R886
R887

R888
R889
R890
R891
R892

R893
R896
R897
R898
R899

R903
R903
R906
R07
R914

R918
R919
R920
R924
R925

R926
R927
R928
R935
R944

R947

R948
R950

i

9-14

101-995X
101-995

996-up

101-169
170-up

X1440-up
X1440-up

470k

1.8 meg
1.8 meg
47 k

4.7 meg
4.7 meg

1 meg
33k
1 meg
1 meg
10k

27k
1 meg
820k

n

Resistors (continued)

Vaw
Vaw

Vaw
Vaw

Vaw

Vo w
Yaw

Vaw

Vy w
Vaw
Vaw
Vaw
Vaw

Vaw
Vaw
aw
Vhw

1w

Tw
10w
Vow
Vo w
aw

o w
Vaw
Viw
Vaw
Vo w

ow
hw
Viw
Vew

Vo w
Vow
Yo w

Fixed
Fixed
Var.

Fixed
Fixed

Var.
Fixed
Var.
Fixed
Fixed

Var.
Var.
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Var,

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Var.

Fixed
Fixed
Fixed
Fixed

Fixed

Fixed
Fixed

Vor

PARTS II€T YVDE rcerpr

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Prec.
Prec.
Prec.

Prec.
Prec.
Prec.
Prec.
Prec.

Prec.
Prec.
Prec.
Comp.
WW

Comp.

Ww
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comr.

Comp.

10%
10%

10%
10%

10%
10%

10%

109
109,
109
10%
10%

10%
10%
10%
10%

10%
10%

l?m

Tektronix
Part Number

302-105
302-824
311039
302-155
302-155

311043
302-105
311-026
302-154
302-563

311-219
311026
302-154
302-275
302-102

302-395
302-683
302-102
304-333
311-016

302-104
302-101
309121
309-119
309-117

309116
309-113
309-073
309-112
309-067

309-066
309-045
309-112
302-101
308-090

304-473
308-027
304-473
302-152
302-474

302-185
302-185
316-473
302-475
302-475

311-041
302-333
302-105
316-105

316-103

302-273
302-105

Il

311-039



R953
R954
R956
R957
R961

R964
R973
R974
R975
R1003

R1005
R1007
R1008
R1009
R1011

R1013
R1014
R1016
R1017
R1018

R1019
R1021
R1024
R1026
R1027

R1029
R1031
R1033
R1036
R1039

R1046
R1049
R1052
R1053
R1054

R1055
R1062
R1071
R1073
R1075

R1077
R1078
R1080
R1081
R1083
R1084

R1085
R1090
R1090
R1091
R1092
R1093

©3

101-219X

101-1554
1555-up

X1740-up

1.5 meg
1.5 meg
2 meg
1 meg

100 k

100 k
20k
2k
5k
1002

100 2
47 Q
47 Q
100 @
27 Q

9100
500

10k
3300

470 k
27 Q

500 @
330Q
200 Q

470 k
22k
25k
27 k

330

27 k
33Q
470 k
500
167 Q

45k
470 k

600 Q
2200

47 Q

150 Q
120 k
330 k
390 k
680 k

1 meg
8.2k
6.8k
250 k
47 k
56 k

Resistors (continued)

Vaw
Vyw

Vow

Vo w

Yo w

Vaw
1w
S5w
2w

Yy w

2w
Vo w
Vaw

5w

Sw
Yo w
5w

Viw

Ve w
Ve w
1y w
YVaw
Yy w
Vo w

Yew
Selected
Selected

aw
Tw

Fixed
Fixed
Var.
Fixed
Var.

Var.
Var,
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Var.

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Var.

Fixed

Fixed
Fixed

Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Var.

Fixed
Fixed

PARTS LIST — TYPE 555

wWw
Comp.

Checked
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.

Comp.
Comp.

10%
10%

10%

5%
5%
10%

10%

10%

10%
10%

10%
10%
10%

5%

5%
10%
Yo%
10%

10%
10%
10%
10%
10%
10%

10%
20%

10%
10%

Tektronix
Part Number

Use

of each other

302-155
302-155
311-043
302-105
311-026

311-026
311-151
308-091
308-135
304-101

304-101
302-470
302-470
304-101
302-270

305-911
309-179
308-062
308-126
302-331

302-474
302-270
309179
302-331
311-333

302-474
304-222
308-127
306-273
302-330

306-273
302-330
302-474
311-055
308-104

308-066
302-474

312-587
316-221

316-470
316-151
302-124
302-334
302-394
302-684

316-105
316-822
316-682
311-061
302-473
304-563
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R1094
R1095
R1095
R1097
R10%99
R1102

R1105
RI112
R1122
R1125
R1132

R1142
R1145
R1152
R1162
R1165

R1172
R1182
R1185
R1192
R1202

R1205
R1206
R1208
R1212
R1216

R1218
R122]
R1223
R1224
R1227

R1228
R1301
R1302
R1303
R1304

R1305
R1306
R1307
R1308
R1424

R1484
R2003
R2005
R2007
R2008

R2009
R20M
R2013
R2014
R2016

9-16

101-1554
1555-up

é8k
82k
68k
47 k
é8k
470 k

4.5k
470 k
470 k
4.5k
470 k

470 k
4.5k
470 k
470 k
45k

470k
470 k

470 k
470k

45k
360 @
12k
470k
360 0

100 k
10002

47 Q

1000
270
2100
500 2

Resistors (continued)

110w Fixed
Selected
Selected

Vo w Fixed
110w Fixed
Yy w Fixed
5w Fixed
V2 w Fixed
a w Fixed
5w Fixed
Vaw Fixed
Vow Fixed
5w Fixed
Yo w Fixed
Yy w Fixed
5w Fixed
Vo w Fixed
Vo w Fixed
5w Fixed
Vo w Fixed
Vow Fixed
5w Fixed
Yo w Fixed
8w Fixed
Vo w Fixed
YVaw Fixed
5w Fixed
Yo w Fixed
2w Fixed
10w Fixed
Yo w Fixed
Viw Fixed
Vo w Fixed
Vo w Fixed
Vo w Fixed
Vaw Fixed
Vo w Fixed
V2w Fixed
Vo w Fixed
Vo w Fixed
Vaw Fixed
1/2 w Fixed
Tw Fixed
1w Fixed
Vo w Fixed
Vow Fixed
Tw Fixed
Vo w Fixed
2w Fixed
Vaw Fixed
5w Fixed

PARTS LIST — TYPE 555

IRC

Comp.
IRC
Comp.

wWwW
Comp.
Comp.
ww
Comp.

Comp.

Comp.
Comp.
ww

Comp.
Comp.

ww
Comp.
Comp.

WWwW
Comp.
WWwW
Comp.
Comp.

wWw
Comp.
Comp.
ww
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Prec.
ww

10%

10%
10%
10%

5%
10%
10%

5%
10%

10%
5%
10%
10%
5%

10%
10%

5%
10%
109,

5%
5%
5%
10%
5%

5%
10%
10%

5%
10%

109
10%
109
10%
10%

10%

Tektronix
Part Number

307-006
316-822
316-682
302-473
307-006
302-474

308-066
302-474
302-474
308-066
302-474

302-474
308-066
302-474
302-474
308-066

302-474
302-474
308-066
302-474
302-474

308-066
301-361
308-069
302-474
301-3461

308-106
302-101
306-472
308-027
302-394

316-105
302-102
302-102
302-102
302-102

302-102
302-102
302-102
302-102
302-154

302-104
304-101
304-101
302-470
302-470

304-101
302-270
305911
309-179
308-062

M



R2017
R2018
R2019
R2021

R2024

R2026
R2027
R2029
R2031
R2033

R2036
R2039
R2046
R2049
R2052

R2054
R2055
R2062
R2071
R2073
R2075

R2077
R2078
R2080
R2081
R2083
R2084

R2085
R2090
R2090
R2091
R2092
R2093
R2094

R2095
R2095
R2097
R2099
R2102
R2105

R2112
R2122
R2125
R2132
R2142

R2145
R2152
R2162
R2165
R2172

R2182
R2185
R2192
R2202
R2205

©3

X990-up
X990-up

101-1554
1555-up

X1740-up

101-1554
1555-up

10k
3300
470k
27 Q
500 &

3300
2000
470k
22k
25k

27 k
33Q
27 k
33Q
470 k

167 Q
45k

470k
600 O
2200

47 Q

150 @
120 k
330k
390 k
680 k

1 meg
82k
6.8k
250 k
47 k
56 k
68 k

8.2k
6.8k
47 k
68 k
470 k
45k

470 k
470k
45k
470 k
470 k

45k
470 k
470 k
45k
470k

470 k
45k
470 k
470k
45k

Resistors (continved)

8w
Vaw
Vo w
Vo w
Vo w

Vaw

Vo w
Tw
5w

2w
V2w
2w
Vo w
Vaw

5w
5w
Vo w
5w

Vow

V,w
Yew
Vo w
Vo w
Vaw
Vo w

s w
Selected
Selected

Vo w
1w

1/10w

Selected
Selected
Yo w
1710w
Vo w
5w

Vaw
o w
5w
Vaw
Vaw

5w
Vaw
o w
5w
Vaw

Vow
5w
Vaw
Vaw
5w

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Var.

Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed

Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed

Var.

Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

PARTS LIST— TYPE 555

WWwW
Comp.
Comp.
Comp.

Prec.

Comp.
Comp.
Comp.
Comp.

ww

Comp.
Comp.
Comp.
Comp.
Comp.

WWwW
WW
Comp.

Checked
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.
Comp.

Comp.

Comp.
Comp.
Comp.

IRC

Comp.
IRC
Comp.
WW

Comp.
Comp.

WW
Comp.
Comp.

wWw
Comp.
Comp.
ww
Comp.

Comp.
ww
Comp.
Comp.
WWwW

5%
10%
10%
10%

1%

10%

10%
10%
5%

10%
10%
10%
10%
10%

5%
5%
10%

2%
10%

109%
10%
10%
10%
10%
109

10%

10%
10%
10%

10%
10%
10%

5%

10%
10%

5%
10%
10%

5%
10%
10%

5%
10%

10%
5%
10%
10%
5%

Tektronix

Part

Use

of each other

Number
308-126
302-331
302-474
302-270
309-179

302-331
311-333
302-474
304-222
308-127

306-273
302-330
306-273
302-330
302-474

308-104
308-066
302-474

312-587
316-221

316-470
316-151
302-124
302-334
302-394
302-684

316-105
316-822
316-682
311-061
302-473
304-563
307-006

316-822
316-682
302-473
307-006
302-474
308-066

302-474
302-474
308-066
302-474
302-474

308-066
302-474
302-474
308-066
302-474

302-474
308-066
302-474
302-474
308-066
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R2206
R2208
R2212
R2216
R2218

R2221
R2223
R2224
R2227
R2228

R2301
R2302
R2303
R2304
R2305

R2306
R2307
R2308
R2423
R2424

SW332
SW350
SW432
SW450
SWé01

Swa4g
SwW870
SW948

Té601
T602
T750
T801
T901

TK401
TK750

9-18

Resistors {continued)

360 2 aw Fixed
12k 8w Fixed
470k Yow Fixed
360 Q Vaw Fixed
1k 5w Fixed
100Q Vo w Fixed
47 k 2w Fixed
30k 10w Fixed
390 k Vo w Fixed
1 meg Viw Fixed
1k o w Fixed
1k Vow Fixed
1k Vo w Fixed
1k o w Fixed
1k Vaw Fixed
1k Vaw Fixed
1k Vow Fixed
1k Vaw Fixed
100 k Vaw Fixed
150 k Yaw Fixed
Switches

Display Switch

Left Horiz. Display Switch
Display switch

Right Horiz. Display Switch
Power On

CRT Cathode Selector Switch, Upper Beam
Calibrator Switch
CRT Cathode Selector Switch, Lower Beam

Transformers

Plate Transformer

Filament Transformer{ Power Supply)
Filament Transformer (Indicator)
H.V. Left

H.V. Right

Thermal Cutouts

133° Thermo Cutout
133° Thermo Cutout

PARTS LIST — TYPE 555

Comp.
ww
Comp.
Comp.
WWwW

Comp.
Comp.

WW
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.

Comp.
Comp.
Comp.
Comp.

5%
5%
10%
5%
5%

10%
10%

5%
10%
10%

10%
10%
10%
10%
10%

10%
10%
10%
10%
10%

Tektronix
Part Number

301-361
308-069
302-474
301-361
308-106

302-101
306-472
308-027
302-394
316-105

302-102
302-102
302-102
302-102
302-102

302-102
302-102
302-102
302-104
302-154

unwired  wired

260-270 262-215
260-269 262-213
260-270 262-216
260-269 262-214
260-276

260-209
260-253 262-212
260-209

*120-128
*120-127
*120-122
*720-123
*120-124

260-208
260-208

®3



Vacuum Tubes

V314 ECC88/6DJ8
V343 ECC88/6DJ8
V364 ECC88/6DJ8
V384 ECC88/6DJ8
V398 6CL6

V414 ECC88/6DJ8
V443 ECC88/6DJ8
V464 ECC88/6DJ8
V484 ECC88/6DJ8
V498 6CL6

V513 6AU6

V524 ECC88/6DJ8
V534 ECC88/6DJ8
V554 6AU6

V564 6AU6

V568 ECC88/6DJ8
V585 ECC88/6DJ8
V609 5651

Vé24 12AX7

V634 6AUS

V647 6080

V664 6AU6

V677 6080

Vé84 12AX7

Vé94 6AU6

V707 6080

V724 6AU6

V727 6080

V737 6080

V754 6AU6

V757 12B4

V767 12B4

V794 6CZ5

V799 2 AS-15
V800 6CZ5

V814 12AU7
V859 T5550-2 CRT
V862 5642

V875 6AU6

V822 5642

V885 12AU7
V900 6CZ5

Vo4 12AU7
V922 5642

V932 5642

V942 5642

V962 5642
V1014* 12BY7 Selected
V1024* 12BY7 Selected
V1033 ECC88/6DJ8

*V1014 and V1024 furnished as a unit.

©s PARTS LIST — TYPE 555

Tektronix
Part Number

154-187
154-187
154-187
154-187
154-031

154-187
154187
154-187
154-187
154-031

154-022
154-187
154-187
154-022
154-022

154-187
154-187
154-052
154-043
154-022

154-056
154-022
154-056
154-043
154-022

154-054
154-022
154-056
154-056
154-022

154-044
154-044
154-167
154-006
154-167

154-041
*154-199
154-051
154-022
154-051

154-041
154-167
154-041
154-051
154-051

154-051
154-051
*157-053
*157-053

154-187

9-19



Vacuum Tubes (continued)

Tektronix
Part Number

V1043 ECC88/6DJ8 154-187
V1054 8136/6DKé 154-367
V1064 8136/6DK6 154-367
V1084 ECC88/6DJ8 154-187
V1104 8136/6DK6 154-367
V1114 8136/6DK6 154-367
V1124 8136/6DK6 154-367
V1134 8136/6DK6 154-367
V1144 8136/6DKé 154-367
V1154 8136/6DK6 154-367
V1164 8136/6DK6 154-367
V1174 8136/6DKé 154-367
V1184 8136/6DK6 154-367
V1194 8136/6DK6 154-367
V1204 8136/6DK6 154367
V1214 8136/6DK6 154-367
V1223 ECC88/6DJ8 154-187
V2074** 12BY7 Selected *157-053
V2024** 12BY7 Selected *157-053
V2033 ECC88/6DJ8 154-187
V7043 ECC88/4DJ8 154-187
V2054 8136/6DK6 154-367
V2064 8136/6DK6 154-367
V2104 8136/6DKé 154-367
V2114 8136/6DK6 154-367
V2124 8136/6DK6 154-367
V2134 8136/6DK6 154-367
V2144 8136/6DKé 154-367
V2154 8136/6DK6 154-367
V2164 8136/6DK6 154-367
V2174 8136/6DK6 154-367
V2184 8136/6DK6 154-367
V2194 8136/6DKé 154-367
V2204 8136/6DK6 154-367
V2214 8136/6DK6 154-367
V2223 ECC88/6DJ8 154-187

**V2014 and V2024 furnished as a unit.

9-20 PARTS LIST — TYPE 555 @1



®3

Type 555
Mechanical Parts List

Tektronix
Part Number

ADAPTER, BINDING POST 013-004
ANGLE, FRAME, BOTTOM, BLUE WRINKLE SN 101-599 122-039
ANGLE, FRAME, BOTTOM, BLUE VINYL SN 600-up 122-072
ANGLE, FRAME, POWER, BOTTOM, BLUE WRINKLE SN 101-599 122-042
ANGLE, FRAME, POWER, BOTTOM, BLUE VINYL SN 600-up 122-067
ANGLE, FRAME, POWER TOP 122-043
ANGLE, BRACE, TIME BASE SN 101-339 122-058
ANGLE, BRACE, TIME BASE, RIGHT SN 340-up 122-082
ANGLE, BRACE, TIME BASE, LEFT SN 340-up 122-083
BAR, 3¢ x V2 x 13/, W/2 8-32 HOLES 381-073
BAR, TOP WITH HANDLE (POWER] BLUE VINYL use 381-207
BAR, TOP, CHANNEL, BLUE VINYL (INDICATOR]) use 381-210
BOLT, SPADE, 6-32x 7, 214-013
BOLT, CAPTIVE, 34 x 11/, 214-074
BRACKET, SPRING, PHOS. BRONZE, CRT SPRING 406-239
BRACKET, NYLON, .160 x 3/, x 1%/, 406-244
BRACKET, PHOS. BRONZE, 3/, x 1, x 113/14 406-245
BRACKET, TRANSFORMER SUPPORT, .080 x 4 x 4 x 33 406-294
BRACKET, CRT SUPPORT 406-455
BRACKET, 5 POT 406-456
BRACKET, LEFT MAG. 406-457
BRACKET, RIGHT MAG. 406-458
BRACKET, ALUM. .051 x 4/, x 3/, 406-464
BRACKET, POT, .080x 1 x 1", xV, (R852) 406-465
BRACKET, POT, .080 x 1x 1Y, x ¥/, (R952) 406-466
BRACKET, MINI POT SN 996-up 406-576
BRACKET, SUPPORT TRANSFORMER, .080 x 3/, x 223, x 2/, SN 347-up 406-590
BUSHING, NYLON FOR 5-WAY BINDING POST 358-036
CABLE, HARNESS, V.A, “A" SN 101-219 179-161
CABLE, HARNESS, V.A. “B" SN 101-219 179-194

PARTS LIST — TYPE 555
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Mechanical Parts List (continued)
Tektronix
Part Number

CABLE, HARNESS, V.A. “A" SN 220-up 179-378
CABLE, HARNESS, V.A. “B" SN 220-up 179-379
CABLE, HARNESS, BULKHEAD 179-307
CABLE, HARNESS, RIGHT HORIZ. AMP. Use 179-558
CABLE, HARNESS, LEFT HORIZ. AMP. Use 179-559
CABLE, HARNESS, DELAY PICK-OFF 179-310
CABLE, HARNESS, EXTERNAL AMP. 179-311
CABLE, HARNESS, 100 V INDICATOR 179-313
CABLE, HARNESS, POWER SN 101-1319 179-326
CABLE, HARNESS, POWER SN 1320-up 179-546
CABLE, HARNESS, 110V POWER 179-327
CABLE, HARNESS, DELAY PICK-OFF 179-365
CAP, FUSE 200-015
CAP, BINDING POST 200-182
CHASSIS, DELAY LINE, HORIZ. 441114
CHASSIS, DELAY LINE, VERT. 441115
CHASSIS, VERT. AMP. 441-168
CHASSIS, HORIZ. AMP. & H.V., LEFT SIDE 441.235
CHASSIS, HORIZ. AMP. & H.V., RIGHT SIDE 441236
CHASSIS, EXT. AMP. 441.245
CHASSIS, DELAY PICK-OFF 441246
CHASSIS, DELAY LINE HORIZ. 10" RIGHT SIDE 441247
CHASSIS, DELAY LINE VERT., 13%, RIGHT SIDE 441.248
CHASSIS, DELAY LINE HORIZ., 8V, RIGHT SIDE 441.249
CHASSIS, DELAY LINE VERT., 12,", RIGHT SIDE 441250
CHASSIS, POWER SUPPLY 441-252
CHASSIS, DELAY LINE 10”, HORIZ., LEFT 441.263
CHASSIS, DELAY LINE 13Y,", VERT., LEFT 441.264
CLAMP, CABLE, %, PLASTIC 343-002
CLAMP, CABLE, '/, PLASTIC 343-003
CLAMP, CABLE, %, PLASTIC 343-004
CLAMP, CABLE, ', PLASTIC 343-006

PARTS LIST—TYPE 555
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Mechanical Parts List (continued]

CLAMP, CABLE, %, PLASTIC

CLAMP, CABLE, 1, PLASTIC

CLAMP, #20 WIRE FOR NEON BULBS SN 1320-up
CLAMP, CRT, STAINLESS STEEL

CLAMP, CABLE, POLY, 2%,

CLIP, SPRING BRONZE SN 340-up

CONNECTOR, TIME BASE EXTENSION

CONNECTOR, CHASSIS MOUNTED, 16 CONTACT, FEMALE
CONNECTOR, CABLE, CRT PIN

CONNECTOR, CHASSIS MOUNTED, COAX (CAL-OUT)
CONNECTOR, CHASSIS MOUNTED, 16 CONTACT, MALE

CONNECTOR, CHASSIS MOUNTED, 16 CONTACT, FEMALE SOCKET

CONNECTOR, COAX, 1 CONTACT, FEMALE, UHF
CONNECTOR, CHASSIS MOUNTED, 32 CONTACT, MALE
CONNECTOR, CABLE, 14” ANODE ASS'Y

CONNECTOR, CHASSIS MOUNTED, 3 WIRE MOTOR BASE ASS'Y

CORD, POWER
COUPLING, 1" W/2 TAPPED HOLES

COUPLING, POT

COVER, GRATICULE

COVER, CRT ANODE & PLATE ASS'Y

DIAL, DUODIAL

EYELET, TAPERED BARREL

FAN, BLADE, 7”, INDICATOR

FAN, BLADE, 5',", POWER

FASTENER, SNAP DOUBLE PRONG, DELRIN

FILTER, AIR T0x10x 1 (INDICATOR) SN 101-4859
FILTER, AIR 10%; x 103 (INDICATOR) SN 4860-up
FILTER, AR 7x7x1 (POWER)

FILTER, LIGHT, 5" GREEN

FILTER, SCREEN SN X4860-up

FOOT, NYLON

GRATICULE, 5"

GROMMET, RUBBER Y

GROMMET, RUBBER %

GROMMET, RUBBER ¥

GROMMET, RUBBER ¥,

GROMMET, RUBBER /,

PARTS LIST — TYPE 555

Tektronix
Part Number

343-013
343-014
343-043
343-047
343-049
344-028
013-013
131-018
131-049
131-064
131-077
131-078
131-081
131-096
131-107
131-150
161-010
376-007
376-014
Use 200-382
200-112
331-022
210-601
369-007
369-001
214-153
378-011
387-023
378-015
378-514
387-762
348-023
331-045
348-002
348-003
348-004
348-012
348-005
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Mechanical Parts List (continued)

Tektronix

Part Number

HOLDER, NEON BULB, DOUBLE 352-006
HOLDER, FUSE 352010
HOLDER, NYLON, FOR COIL FORM W/O PIN 352-016
HOLDER, NYLON, FOR COIL FORM W/PIN 352-017
HOUSING, AIR FILTER, BLUE WRINKLE (INDICATOR) SN 101-599 380-008
HOUSING, AIR FILTER, BLUE VINYL (INDICATOR) SN 600-up 380-018
HOUSING, AIR FILTER, BLUE WRINKLE (POWER) SN 101-599 380-009
HOUSING, AIR FILTER, BLUE VINYL (POWER] SN 600-up 380-016
JEWEL, PILOT LIGHT 378-518
KNOB, SMALL RED, ; HOLE PART WAY 366-031
KNOB, SMALL BLACK, '/, HOLE PART WAY 366-033
KNOB, LARGE BLACK, '7/,, HOLE THRU 366-040
KNOB, LARGE BLACK, ', HOLE PART WAY 366-060
LOCKWASHER, EXT. #2 210-002
LOCKWASHER, INT. #4 210-004
LOCKWASHER, INT. #6 210-006
LOCKWASHER, EXT. #8 210-007
LOCKWASHER, INT. #8 210-008
LOCKWASHER, INT. #10 210010
LOCKWASHER, INT., , 210-011
LOCKWASHER, INT., POT, 3/ x Y, 210-012
LOCKWASHER, INT., 34 x /14 210-013
LOCKWASHER, INT., /, 210-046
LUG, SOLDER, SE4 210-201
LUG, SOLDER, SE6, W/2 WIRE HOLES 210-202
LUG, SOLDER, SE6, LONG 210-203
LUG, SOLDER, DEé 210-204
LUG, SOLDER, SE8 210-205
LUG, SOLDER, SE10, LONG 210-206
LUG, SOLDER, POT, PLAIN, ¥, 210-207
LUG, SOLDER, SE8, LONG 210-228
MOTOR, FAN INDICATOR 147-001
MOTOR, FAN, POWER 147-021
MOUNT, FAN 7" 426-047
MOUNT, CRT 3" 426-075
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Mechanical Parts List (continued)

NUT, HEX, CAP, 8-32x %/,

NUT, HEX, 2-56 x %,

NUT, HEX, 4-40 x 3/;,

NUT, HEX, 6-32x Y/,

NUT, HEX, 8-32 x %,

NUT, HEX, 10-32 x 5/

NUT, HEX, 3/-32 x V,

NUT, HEX, 1%/,,-32 x %,

NUT, HEX, 10-24 x 3/,

NUT, KNURLED, GRATICULE, 3/5-24 x ;4 x 314

NUT, HEX, 3/4-32x 1, x %,

NUT, HEX, /,-28 x 3/ x %3,

NUT, KEPS, 6-32 x %4

NUT, KEPS, 8-32x /3,

NUT, HEX, 8-32 x ¥/, x 23/;4 (25 W. RESISTOR MOUNTING)
NUT, 12 SIDED, %/3-32 x 5,4

NUT, HEX, 6-32 x 5/, x .194 (5-10 W. RESISTOR MOUNTING)
NUT, HEX, 10-32 x 3/ x V3

PANEL, FRONT, POWER

PANEL, FRONT, INDICATOR

PLATE, .040 x /14 x 1%/,

PLATE, PLEXIGLASS, DELAY LINE, .100 x 115/;4 x 121/,
PLATE, PLEXIGLAS, DELAY LINE, .100 x 2/, x 81/,

PLATE, CABINET BOTTOM, INDICATOR, BLUE WRINKLE SN 101-599

PLATE, CABINET BOTTOM, INDICATOR, BLUE VINYL SN 600-3644
PLATE, CABINET BOTTOM, INDICATOR, BLUE VINYL SN 3645-up

PLATE, PLUG-IN HOUSING BOTTOM

PLATE, PLUG-IN HOUSING CRT, LEFT & RIGHT
PLATE, PLUG-IN HOUSING OUTSIDE, LEFT & RIGHT
PLATE, PLUG-IN HOUSING, BACK

PLATE, PLUG-IN HOUSING, TOP

PLATE, CABINET BOTTOM, POWER, BLUE WRINKLE SN 101-599

PLATE, CABINET BOTTOM, POWER, BLUE VINYL SN 600-up
PLATE, PLEXIGLAS, .125x 1V, x 1,
PLATE, PLEXIGLAS, .100 x 1 x 51V,

PARTS LIST — TYPE 555

Tektronix
Part Number

210-402
210-405
210-406
210-407
210-409
210-410
210-413
210-414
210-415
210-424
210-444
210-455
210-457
210-458
210-462
210-473
210-478
210-564
333-393
333-476
386-427
386-437
386-438
386-597

387-061
387-718
386-610
386-611
386-614
386-654
386-655
386-662
387-064
386-708
386-709
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Mechanical Parts List [confinued)

Tektronix

Part Number

PLATE, SUB-PANEL, FRONT, POWER 386-712
PLATE, SUB-PANEL, REAR, POWER 386-749
PLATE, PLUG-IN HOUSING, TOP SHIELD .025 x 5'V,4x 6' 386-752
PLATE, CABINET SIDE, BLUE WRINKLE (POWER} SN 101-599 386-775
PLATE, CABINET SIDE, BLUE VINYL (POWER) SN 600-up 387-063
PLATE, CABINET SIDE, BLUE WRINKLE (INDICATOR} SN 101-599 386-883

PLATE, CABINET SIDE, BLUE VINYL {INDICATOR} SN 600-3644 (left and right 387-084
PLATE, CABINET SIDE, BLUE VINYL (INDICATOR) SN 3645-up (right only}) 387-084
PLATE, CABINET SIDE, BLUE WRINKLE ({INDICATOR]) SN 3645-up (left only) 387-719

PLATE, TIME BASE REAR 386-895
PLATE, SUB-PANEL FRONT, INDICATOR 386-896
PLATE, H.V. SUPPLY BOARD 386-897
PLATE, SUB-PANEL, REAR, INDICATOR 386-898
PLATE, REAR OVERLAY, INDICATOR, BLUE WRINKLE SN 101-599 386-899
PLATE, REAR OVERLAY, INDICATOR, BLUE VINYL SN 600-up 387-085
PLATE, TIME BASE DIVIDER 386-900
PLATE, REAR OVERLAY, POWER, BLUE WRINKLE SN 101-599 386-913
PLATE, REAR OVERLAY, POWER, BLUE VINYL SN 600-up 387-086
POST, BINDING, 5 WAY ASS'Y 129-036
RING, SECURING STEEL 354-048
RING, FAN .063 x 5%,, POWER 354-051
RING, FAN .063 x 7%,, INDICATOR 354-053
RING, LOCKING SWITCH 354-055
RING, SECURING POLY 354-068
ROD, EXTENSION, , x 16%;, 384-182
ROD, POST, NYLON % x 21% 384-553
ROD, ALUM., HEX Y, x 7y 385-080
ROD, NYLON, % x 1% 385-090
ROD, DELRIN, %4x % 385-134
ROD, DELRIN, 54 x %4 385-135
ROD, DELRIN, %;sx 2, 385-137
ROD, DELRIN, %5 1%¢ 385-138
ROD, ALUM., HEX %, x 2%, LEFT SUPPORT SN 101-228 385-102
ROD, ALUM., HEX ¥, x 2%,, LEFT SUPPORT SN 229-up 385-140
SCREW, 4-40 x '/, BHS 211-008
SCREW, 4-40 x 5,4 BHS 21101
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Mechanical Parts List (continued)

SCREW, 4-40 x 3/3 RHS

SCREW, 4-40 x %3 RHS

SCREW, 4-40 x 3, FHS

SCREW, 4-40x 1 FHS

SCREW, 4-40 x %4 PAN HS, W/LOCKWASHER
SCREW, 4-40 x '/, BH NYLON

SCREW, 4-40 x %/, FHS, PHILLIPS

SCREW, 6-32 x %, BHS

SCREW, 6-32 x '/, BHS

SCREW, 6-32 x 54 BHS

SCREW, 6-32 x 3, BHS

SCREW, 6-32x V/, BHS

SCREW, 6-32x ¥/, FHS, 100°

SCREW, 6-32 x % BHS

SCREW, 6-32 x %, FHS, 100°, PHILLIPS
SCREW, 6-32 x %/, PHS, W/LOCKWASHER
SCREW, 6-32 x 3, TRUSS HS, PHILLIPS
SCREW, 6-32 x %/;4 FHS, 100°, CSK, PHILLIPS
SCREW, 6-32 x ¥/, TRUSS HS, PHILLIPS
SCREW, 6-32 x '/, FHS, 100°, CSK, PHILLIPS
SCREW, 6-32 x 5/, TRUSS HS, PHILLIPS
SCREW, 6-32 x 3/;, RHS

SCREW, 6-32 x 3, TRUSS HS, PHILLIPS

SCREW, 6-32 x 2 BHS

SCREW, 6-32 x 1Y/, RHS, PHILLIPS
SCREW, 8-32 x %/, BHS

SCREW, 8-32x1 BHS

SCREW, 8-32 x 3/; BHS

SCREW, 8-32x 33/, RHS

SCREW, 8-32x 11/, RHS

SCREW, 8-32x 3 FHS

SCREW, 8-32 x 3 THS, PHILLIPS
SCREW, 8-32 x ¥ FHS, 100°, PHILLIPS
SCREW, 8-32 x 33/, HHS

SCREW, 10-24 x 7z RHS

SCREW, 10-32x 5 HHS

SCREW, 10-32 x 43/, HHS

PARTS LIST — TYPE 555

Tektronix
Part Number
211-013
211-016
211.025
211-031
211-033
211-036
211-038
211-503
211-504
211-507
211-510
211-511
211-512
211-513
211-522
211-534
211-537
211-538
211-540
211-541
211-542
211-543
211-544

211-552
211-553
212-004
212-020
212-023
212-027
212-031
212-038
212-039
212-040
212-077
212-536
212-542
212-547
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Mechanical Parts List (continued)

Tektronix

Part Number

SCREW, 4-40 x 3/3 FHS, THREAD CUTTING 213-012
SCREW, 4-40 x '/, PHS, PHILLIPS, THREAD CUTTING 213-035
SCREW, 6-32 x 3/; TRUSS HS, PHILLIPS, THREAD CUTTING 213-041
SCREW, 5-32 x 3/, PAN H STEEL, PHILLIPS, THREAD CUTTING 213-044
SCREV, 6-32 x %3 THREAD FORMING THS 213-104
SHIELD, SOCKET, .770 ID 337-004
SHIELD, SOCKET, 2%, ID 337-005
SHIELD, TUBE, 7 ID W/SPRING 115/, HI 337-007
SHIELD, TUBE, 1Ys, ID W/SPRING 337-008
SHIELD, TUBE, 1V, ID W/SPRING 2'3/;, HI 337-009
SHIELD, 5” GRATICULE LIGHT 337-187
SHIELD, 020 x 173 x 1, x 1Y, 337-281
SHIELD, CRT 337-282
SHIELD, HORIZ. DISPLAY 337-284
SHIELD, RIGHT HV 337-285
SHIELD, LEFT HV 337-286
SHIELD, F & | LEFT 337-304
SHIELD, F & | RIGHT 337-305
SHIELD, SILICON DIODE SN 270-450 337-342
SHOCKMOUNT, RUBBER ', x Y/, 348-008
SOCKET, STM7G 134-008
SOCKET, STM8, GROUND 136-011
SOCKET, STM9G 136-015
SOCKET, STM14 11" THICK, MICA, 14 PIN 134-019
SOCKET, LIGHT, JEWEL 136-025
SOCKET, GROUNDING TYPE, 3 COND. 15 AMP. 136-036
SPACER, NYLON FOR CERAMIC STRIPS, V4 361-007
SPACER, NYLON FOR CERAMIC STRIPS, ¥4 361-008
SPACER, NYLON FOR CERAMIC STRIPS, 3/4 361-009
SPRING, /39 x Vg x .075 214123
SPOOL ASS'Y of molded nylon 214-210
STEM, BINDING POST ADAPTER 355-507
STRAP, MOUNTING BRACKET, .025 x %/,s x 4/, 344-001
STRAP, MOUNTING BRACKET, .025 x 515 x 5%, 346-010
STRIP, CERAMIC, ¥/, x 3 NOTCHES, CLIP MOUNTED 124-087
STRIP, CERAMIC, 3/, x4 NOTCHES, CLIP MOUNTED 124-088
STRIP, CERAMIC, ¥/, x 7 NOTCHES, CLIP MOUNTED 124-089
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Mechanical Parts List {continued)

STRIP, CERAMIC, %/, x 9 NOTCHES, CLIP MOUNTED
STRIP, CERAMIC, %/, x 11 NOTCHES, CLIP MOUNTED
STRIP, CERAMIC, %/, x 1 NOTCH, CLIP MOUNTED
STUD, STEEL 10-32 x 27/;s W/2” SHOULDER
STUD, NYLON FOR CERAMIC STRIPS

STUD, ROLLED STEEL, 4-40x %, SN 300-up
TAG, VOLTAGE RATING

TAG, S/N INSERT

TUBE, SPACER, .180 x s x Vs

TUBE, SPACER, .180 x Y x %4

TUBE, SPACER, .180 x s x %

TUBE, SPACER, .180 x ¥ x ¥,

TUBE, SPACER, .196 x %16 x ¥4

TUBE, SPACER, .245 x ¥; x V5,

TUBE, SPACER, .180 x Yy x 12%;, SN 270-450
WASHER, STEEL, 58 x % x .025

WASHER, STEEL, 6L x ¥; x .032

WASHER, STEEL, 85 x ¥; x .032

WASHER, STEEL, 10S x 7/;¢ x .036

WASHER, BRASS, 20 W RESISTOR CENTERING
WASHER, BRASS, 25 W RESISTOR CENTERING
WASHER, FIBER, #10

WASHER, RUBBER

WASHER, STEEL, .390 x %4 x .020

WASHER, STEEL, .093 x %3, x .020

WASHER, STEEL, .119 x ¥; x .025

WASHER, RUBBER, FOR FUSE HOLDER

WASHER, BRASS, %4 IDx Y, ODx i

PARTS LIST—TYPE 555

Tektronix
Part Number

124-090
124-091
124-100
355-044
355-046
355-050
334-649
334-679
166-029
166-030
166-037
166-038
166-093
166-098
166-099
210-801
210-803
210-804
210-805
210-808
210-809
210-812
210-816
210-840
210-850
210-851
210-873
210-949
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PARTS LIST

TYPE 21
Bulbs

B129 Type NE-2 Neon Bulb
B160W Type NE-2 Neon Bulb
B167 Type NE-2 Neon Bulb
B170 Type NE-2 Neon Bulb

Capacitors
Cl 10 puf Cer. Fixed 500 v 1 ppf
C2 X4730-up 01 uf Cer. Fixed 500 v
c5 X4730-up 01 uf Cer. Fixed 500 v
cé 10 ppuf Cer. Fixed 500 v +1 ppf
c10 .001 uf Cer. Fixed 500 v
cn 101-679X .001 uf Cer. Fixed 500 v
c15 .001 uf Cer. Fixed 500 v
C20 .001 uf Cer. Fixed 500 v
C24 47 puf Cer. Fixed 500v 20%
C31 .01 puf PTM Fixed 100 v 10%
Cc37 22 puuf Cer. Fixed 500 v 20%
Cc47 .005 uf Cer. Fixed 500 v
c101 .005 uf Cer. Fixed 500 v
c102 470 uuf Cer. Fixed 500 v +94 upf
Cl1é .001 uf Cer. Fixed 500 v
C123 10 uuf Cer. Fixed 500 v 10%
c129 .005 uf Cer. Fixed 500 v
Q13 27 uuf Cer. Fixed 500 v +4.5 ppf
C134 47 puf Cer. Fixed 500 v +1 puf
C138 .01 uf Cer. Fixed 500 v
af 8 uuf Cer. Fixed 500v +0.5 wuf
C150 82 puf Cer. Fixed 500 v 10%
C160A 3-12 uuf Cer. Var.
C1608B 82 uuf Mica Fixed 500 v 5%
C160C 4.5-25 uuf Cer. Var.
C160D 82 uuf Mica Fixed 500v 5%
C160E 4.5-25 puf Cer. Var.
C160F .001 uf Mylar Fixed +%%
C160GH,] .O} ﬁ:} Mylar Timing Series =%
Cl165 1 uf 82 uuf Cer. Fixed 500 v 10%
C167 001 uf Cer. Fixed 500 v
C174 27 puf Cer. Fixed 500 v +5.4 puf
C180A 220 puf Mica Fixed 500 v 10%
C1808B .0022 uf PTM Fixed 400 v 20%
c180C 022 uf PTM Fixed 400 v 20%
C180D Juf PTM Fixed 400 v
C180E g uf PTM Fixed 400 v
9'30 PARTS LIST—TYPE 21

Tektronix
Part Number

150-002
150-002
150-002
150-002

281-504
283-002
283-002
281-504
283-000
283-000
283-000

283-000
281-518
285-554
281-511
283-001

283-001
281-525
283-000
281-504
283-001

281-513
281-501
283-002
281-503
281-528

281-007
283-534
281-010
283-534
281-010

*291-008
*291-007

281-528
283-000
281-513

283-536
285-543
285-515
285-526
285-526
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ci181
C186
1N
C193
C195
C198

D132

LR149

L6

R23

R31

R37

R41

R43

R47
R48
R101

X1433-up

39 uuf
001 uf
120 puf
.02 uf
18 uuf
.005 uf

Diode, Germanium, Type T12G

1.59 mh

Ferrite Bead, Parasitic Suppressor
Ferrite Bead, Parasitic Suppressor

1 meg
390k
50 k
100 k
1 meg

390k
50k

100 k
1 meg
470k

100 k
22 k
470k
56 k
47 Q

470
47k
47k
33k
39k

47 k
47 k
47 Q
680 Q
1.5k

100 k
100 k
100k
2.7 meg
47 Q

1.5k
18k
500 Q
18k
4.7 meg

Capacitors (continued)

Cer.
Cer.
Cer.
Cer.
Cer.
Cer.

Diodes

Inductors

Resistors

Vaw
aw
2w
Vo w
V2w

hw
2w
o w
o w
Vow

2w
Yow
Vaw
Yow
aw

o w
Tw
Tw

Yo w
Vow

Vo w
Tw
2w
1w

Vaw

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Var.

Fixed
Fixed

Fixed
Var.

Fixed
Fixed
Fixed

Var.

Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Var.

Fixed
Fixed

Fixed
Fixed
Var.

Fixed
Fixed

PARTS LIST — TYPE 21

500 v
500 v

600 v
500 v
500 v

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

10%

10%

10%
10%
+20%
109,
10%

10%
+20%
10%
10%
10%

10%
10%
10%
10%

10%
10%
10%
10%
10%

10%
10%
10%
10%
10%

10%
10%
=+20%
10%
10%

109
10%
20%
10%
10%

Tektronix
Part Number

281-517
283-000
281-550
283-006
281-542
283-001

152-008

108-173
276-507
276-507

302-105
302-394
311-125
302-104
302-105

302-394
311-125
302-104
302-105
302-474

311-026
302-223
302-474
302-563
302-470

302-470
304-472
304-472
306-333
306-393

302-473
302-473
302-470
302-681
302-152

302-104
302-104
311-088
302-275
302-470

302-152
304-183
311-066
304-183
302-475
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R102
R111
R114
R115
R116

R118
R119
R121
R121
R122
R122

R123
R124
R125
R126
R127
R128

R129
R130
R131
R132
R134

R137
R138
R141
R143
R144

R146
R147
R148
R150
R160A

R140B
R160C
R160D
R160D
R160E
R160F

R160G
R160H
R160J
R160W
R160X
R160Y

R162
R162
R163
R163
R164
R165

R166
R147
R168
R170
R172

9-32

101589
590-up
101-589
590-up

101-1679
1680-up

101-3519
3520-up
101-3519
3520-up

2.2k
100 k
470k
100 k
180 k

680 k
47 Q

4.7k
22k
18k

270 k
470k
50k
100 k
47 Q
12k

10k
22k

47 Q
6k

47 Q
100 Q@
33k
30k
8k

47 Q

39k
2700
100 k

200 k
500 k
1 meg
1 meg
2 meg
5 meg

10 meg
10 meg
30 meg
100 k
10k
20k

6.8k
6.8k
12k
12k
22k
22k

22k
1.5 meg
47 k
47 Q
47 Q

Resistors (continued)

Vaw

2w
Vaw
Vow
Vaw

Vaw
Vo w
aw
Yaw
Vaw
o w

Vo w
Vaw
2w
Vaw
Vaw
o w

Yaw
2w
Yow
Vo w
2w

Vo w
Vaw
1w
Tw
5w

Vo w
aw
Vaw
o w
Vow

Vaw

Tw
Tw
2w
o w
Yo w

Vaw
Tw
aw
Tw
2w
2w

2w
aw
Vaw
Vaw
Vaw

Fixed
Var.

Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Var.

Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

PARTS LIST— TYPE 21

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.

Prec.

Comp.
Comp.
Prec.
Prec.

WW

Comp.
Comp.
Comp.
Comp.

Prec.

Prec.
Prec.
Prec.
Prec.
Prec.
Prec.

Prec.
Prec.
Prec.
Comp.
Comp.
WW

Comp.
Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

10%
10%
5%
5%

10%

Tektronix
Part Number

Use

302-222
311-026
302-474
301-104
301-184

302-484
302-470
302-472
302-472
302-183
302-183

302-274
302-474
311-125
302-104
302-470
302-123

302-103
306-223
302-102
302-470
310-555

302-470
302-101
310-070
310-072
308-053

302-470
302-102
302-393
302-271
309-045

309-051
309-003
309-359
309-35%
309-023
309-087

310107
310-107
310-505
302-104
302-103
311-108

302-682
304-682
302-123
304-123
306-223
306-223

306-223
302-155
302-470
302-470
302-473

®



R174
R175
R176
R178
R180A
R180B

R181
R183
R186
R188
R190

R191
R192
R193
R194
R195

R196
R196
R197
R198
R199

Sw8
SW10
SW17
SwW17
SW22
SW101
SwWi128
SW160

V24
V45
V125
V133
V135

V145
V152
V161
V173
V183
V193

®1

101-589
590-up

101-679
680-up

101-1432
1433-up

Resistors (continued)

8k 5w
47 Q haw
2k 2w
4k 5w
470k Vo w
4.7 meg YVow
4.7 meg Vow
47 Q Vo w
100 k Vo w
100 k 1w
2.2 meg Vaw
100 k Vo w
47 Q 1/2 w
100 2 Vo w
68 k 2w
47 k 1/2 w
100 k YVow
110 k Vaw
47 Q Vo w
47 Q 1/2 w
47k 1w
Switches

Source Switch

Switch Coupling

Level Switch

Level Switch

Switch Slope

Switch Reset

Sweep Function Switch
Time/Cm

Time/Cm

Fixed

Var.

Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Vacuum Tubes

6DJ8
6DJ8
6AUS
6DJ8
6DJ8

12BY7
12AL5
12AU6
éDJ8
6DJ8
6DJ8

PARTS LIST—TYPE 21

wWwW

Comp.

WW
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

5%
10%

5%
10%
10%

10%
10%
10%
10%
10%

10%
109%
109
109,
10%

10%

5%
10%
10%
10%

Tektronix
Part Number

308-053
302-470
311-008
308-051
302-474
302-475

302-475
302-470
302-104
use 304-104
302-225

302-104
302-470
302-101
306-683
302-473

use 301-114
301-114
302-470
302-470
304-472

Wired Unwired
262-193 260-271

260-145
262-192 260-272
262-381 260-354

260-212

260-247
262-197 260-273
262-191 260-275
262-418 260-275

154-187
154-187
154.022
154-187
154-187

154-047
154-038
154-040
154-187
154-187
154-187
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9-34

Type 21
Mechanical Parts List

Tektronix

Part Number

BUSHING, 3/4-32 x %4 x .412 358-010
BUSHING, HEX, PANEL, 34-32 x 13/, 358-029
BUSHING, NYLON, FOR 5-WAY, BINDING POST 358-034
BRACKET, CHASSIS SUPPORT 406-425
BRACKET, TIME/CM SWITCH 406-489
CABLE, HARNESS, SWEEP #1 (SN 101-1432) 179-288
CABLE, HARNESS, SWEEP #1 (SN 1433-up} 179-535
CABLE, HARNESS, SWEEP #2 (SN 101-1432) 179-289
CABLE, HARNESS, SWEEP 42 (SN 1433-up) 179-536
CHASSIS 441.255
CLAMP, #20 WIRE FOR NEON BULBS 343-043
CONNECTOR, CHASSIS MTD., 1 CONTACT, FEMALE, UHF 131-081
CONNECTOR, CHASSIS MTD., 32 CONTACT, MALE, AMPH. 131-094
COUPLING, POT 376-014
FOOT, WHITE NYLON 348-023
GROMMET, RUBBER, Y/, 348-002
GROMMET, RUBBER, %4 348-003
GROMMET, RUBBER, % 348-004
HOLDER, NEON BULB, SINGLE 352.008
KNOB, SMALL BLACK, /,” HOLE PART WAY 366-033
KNOB, SMALL RED, 3, HOLE PART WAY 366-038
KNOB, LARGE BLACK, 366-058
KNOB, SMALL BLACK, W/HOLE THRU 366-070
LOCKWASHER, INT. f+4 210-004
LOCKWASHER, INT. #6 210-006
LOCKWASHER, INT. #10 210-010
LOCKWASHER, INT., Y, 210-017
LOCKWASHER, INT., POT, 3% x ¥, 210-012
LOCKWASHER, INT., 3, x 1V, 210-013
LOCKWASHER, SPRING, #5 210-117
LUG, SOLDER, SE4 210-201
LUG, SOLDER, SE6 W/2 WIRE HOLES 210-202
LUG, SOLDER, SE10, LONG 210-206
LUG, SOLDER, POT, PLAIN, 3, 210-207

PARTS LIST—TYPE 21
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Mechanical Parts List (continved)

NUT, HEX, 4-40 x 3/,

NUT, HEX, 6-32x Y,

NUT, HEX, 3%-32x /,

NUT, HEX, 10-32x 3} x Yy

NUT, HEX, 1,-28 x 3 x %3,

NUT, KEPS, 6-32 x %/

NUT, HEX, 33-32x V, x Vs,

PANEL, FRONT

PLATE, SUBPANEL, FRONT

PLATE, REAR

POST, BINDING, 5-WAY

POST, BINDING, ASS'Y

ROD, EXTENSION, NYLON, RED

ROD, EXTENSION, STEEL

ROD, FRAME, ALUMINUM (SN 101-650)
ROD, FRAME, BRASS W /CHROME PLATE {SN 651-up)
ROD, DELRIN %3¢ x5 W/2 $44 CROSS HOLES
SCREW, 4-40 x 5/;, BHS

SCREW, 4-40 x 3 BHS

SCREW, 4-40x 1 FHS

SCREW, 4-40 x 5/5 FHS, PHILLIPS

SCREW, 6-32 x 3/, BHS

SCREW, 6-32x 3/, FHS, 100°, CSK, PHILLIPS
SCREW, 8-32x ', FHS, 100°, PHILLIPS
SCREW, 8-32x '/, RHS, PHILLIPS

SCREW, 5-32x 3%, PAN H STEEL, THREAD CUTTING, PHILLIPS

SPACER, NYLON, 3/, FOR CERAMIC STRIPS
SOCKET, STM7G

SOCKET, STM9G

STRIP, CERAMIC, 3/, x 9 NOTCHES, CLIP MTD.
STRIP, CERAMIC, 3/, x 11 NOTCHES, CLIP MTD.
TAG, S/N INSERT

WASHER, STEEL, 6L x %, x.032

WASHER, STEEL, .390 x %4 x .020

PARTS LIST — TYPE 21

Tektronix
Part Number

210-406
210-407
210-413
210-436
210-455
210-457
210-494
333-444
386-870
387-570
129-036
129-051
384-179
384-183
384-515
384-566
385-135
211-0M
211012
211.031
211-038
211-507
212-538
212-043
212-044
213-044
361-008
136-008
136-015
124-090
124-091
334-679
210-803
210-840
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B129
B160W
B167
B170

cl
Cé
Clo
cn
C15

C20
C24
C31
C37
C47

cio
ci02
C106
C109
Clés

C123
C129
C131
C134
C138

C141
C150
C160A
C1408
cié60C

C160D
C160E
C160F
C160G
C160H
C160J

C165
Ci67
C174
C180A
C180B

101-679X

PARTS LIST

500 v
500 v
500 v
500 v
500 v

500 v
500 v
100 v
500 v
500 v

500 v
500 v
500 v
500 v
500 v

500 v
500 v
500 v
500 v
500 v

500 v
500 v

500 v

500 v

Mylar Timing Series

TYPE 22
Bulbs

Type NE-2 Neon Bulb
Type NE-2 Neon Bulb
Type NE-2 Neon Bulb
Type NE-2 Neon Bulb

Capacitors
10 puf Cer. Fixed
10 ppf Cer. Fixed
001 uf Cer. Fixed
001 uf Cer. Fixed
001 uf Cer. Fixed
.001 uf Cer. Fixed
47 uuf Cer. Fixed
01 uf PTM Fixed
22 uuf Cer. Fixed
005 uf Cer. Fixed
.001 uf Cer. Fixed
22 puf Cer. Fixed
.001 uf Cer. Fixed
.005 uf Cer. Fixed
001 uf Cer. Fixed
10 puuf Cer. Fixed
005 uf Cer. Fixed
27 puf Cer. Fixed
4.7 ppf Cer. Fixed
01 uf Cer. Fixed
8 puf Cer. Fixed
82 uuf Cer. Fixed
3-12 puf Cer. Var.
82 uuf Mica Fixed
4.5-25 puf Cer. Var.
82 uuf Mica Fixed
4.5-25 puf Cer. Var.
.001 uf Mylar Fixed
01 uf
d uf
g uf
82 upf Cer. Fixed
.001 uf Cer. Fixed
27 ppf Cer. Fixed
220 puf Mica Fixed
0022 ll.f PTAA Eivar

500 v
500 v
500 v

500 v
AAA -

=1 ppf
+1 ppf

20%
10%
20%

20%

+1 puf

4.5 puf
=1 upf

0.5 uuf
10%

5%

5%
=%

*Y2%

10%

20%
10%

NN o/

150-002
150-002
150-002
150-002

281-504
281-504
283-000
283-000
283-000

283-000
281-518
285-554
281-511
283-001

283-000
281-511
283-000
283-001
283-000

281-504
283-001
281-513
281-501
283-002

281-503
281-528
281-007
283-534
281-010

283-534
281-010
*291-008

*291-007

281-528
283-000
281-513
283-536

"nNO- Fin



Capacitors (confinued)

C180D 0 uf PTM Fixed
C180E A uf PTM Fixed
181 39 uuf Cer. Fixed
C186 001 uf Cer. Fixed
c1n 120 uuf Cer. Fixed
C193 .02 uf Cer. Fixed
C195 18 uuf Cer. Fixed
C198 .005 uf Cer. Fixed
Inductors
LR149 1.59 mh
L Ferrite Bead, Parasitic Suppressor
L6 Ferrite Bead, Parasitic Suppressor
Resistors
R1 1 meg Vow Fixed
R2 390k Vo w Fixed
R3 50 k 2w Var.
R4 100 k Vow Fixed
Ré 1 meg Vo w Fixed
R7 390 k Vaw Fixed
R8 50 k 2w Var.
R9 100 k Vo w Fixed
R12 1 meg Vaw Fixed
R15 470k Vo w Fixed
R17 100 k 2w Var.
R18 22k Vo w Fixed
R19 470 k Vo w Fixed
R20 56 k Vaw Fixed
R22 47 Q Vo w Fixed
R23 47 Q Vow Fixed
R24 47k Tw Fixed
R25 47 k Tw Fixed
R28 33k 2w Fixed
R29 39k 2w Fixed
R3? 47 k Vo w Fixed
R32 47 k Vaw Fixed
R33 47 Q Vo w Fixed
R34 680 Q Vo w Fixed
R35 15k Vo w Fixed
R37 100 k Vo w Fixed
R38 100 k Vo w Fixed
R3% 100 k 2w Var.
R40 2.7 meg Vo w Fixed
R41 47 Q o w Fixed
R43 1.5k Vo w Fixed
R46 18k 1w Fixed
R47 500 Q 2w Var,
R48 18k Tw Fixed
R101 22 meg Vow Fixed

@3 PARTS LIST — TYPE 22

400 v
400 v
500 v
500 v
500 v

600 v
500 v
500 v

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

10%

10%
10%
20%
10%
10%

10%
20%
10%
10%
10%

10%
10%
10%
10%

10%
10%
10%
10%
10%

10%
10%
10%
10%
10%

10%
10%
20%
10%
10%

10%
10%
20%
10%
10%

285-526
285-526
281-517
283-000
281-550

283-006
281-542
283-001

108-173
276-507
276-507

302-105
302-394
311-125
302-104
302-105

302-394
311125
302-104
302-105
302-474

311-026
302-223
302-474
302-563
302-470

302-470
304-472
304-472
306-333
306-393

302-473
302-473
302-470
302-681
302-152

302-104
302-104
311-088
302-275
302-470

302-152
304-183
311-066
304-183
302-226
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R102
R103
R105
R106
R107

R109
R111
R114
R115
R116

R118
R119
R122
R123
R124

R125
R126
R127
R128
R129

R130
R131
R132
R134
R137

R138
R141
R143
R144
R146

R147
R148
R150
R160A
R160B

R160C
R160D
R160D
R160E
R160F
R160G

R160H
R160J
R160W
R160X
R160Y

R162
R163
R164
R165
R166

9-38

101-1679
1680-up

22k

390k
1 meg
47 Q

220k
100 k
470 k
100 k
180 k

680 k
47 Q
68 k

270k
470 k

50k
100 k

20 k

6.8k
12k
22 k
22k
22k

Resistors (continued)

Vaw
Vaw
Yaw
YVaw
Yy w

Vaw

2w
Vaw
Vaw
Vaw

Vaw
Vaw
Tw

Vo w
Vaw

2w
Yo w

Yo w

Vow
Yow
Yo w
Vaw
aw

Tw

Tw

V2w
Vaw

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Var.

Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Var.

Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed
Fixed
Fixed
Fixed
Var.

Fixed
Fixed
Fixed
Fixed
Fixed

PARTS LIST — TYPE 22

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.

Prec.
Comp.

Comp.
Prec.
Prec.
ww

Comp.

Comp.
Comp.
Comp.
Prec.
Prec.

Prec.
Prec.
Prec.
Prec.
Prec.
Prec.

Prec.
Prec.
Comp.
Comp.
ww

Comp.
Comp.
Comp.
Comp.
Comp.

10%

10%
10%
10%
10%
10%

Use

Use
Use

302-223
302-102
302-394
302-105
302-470

302-224
311-026
302-474
301-104
301-184

302-684
302-470
304-683
302-274
302-474

311125
302-104
302-470
302-123
302-103

306-223
302-102
302-470
310-555
302-470

302-101
310-070
310-072
308-053
302-470

302-102
302-393
302-271
309-045
309-051

309-003
309-359
309-359
309-023
309-087
310-107

310-107
310-505
302-104
302-103
311-108

304-682
304-123
306-223
306-223
306-223

B



R167
R168
R170
R172
R174

R176
R178
R180A
R180B
R181

R182
R183
R186
R188
R190

R191
R192
R193
R194
R195

R196
R197
R198
R199

Sws
SW10
SW17
Swi17
SW22
SWI101

SW120
SW160

V24
V45
Vil4
V122
V125

V132
V133
V135
V145
V152

V161
V173
V183
V193

X2410-up

101-679
680-up

Resistors (continued)

1.5 meg Vaw Fixed
47 k Vo w Fixed
47 Q Vo w Fixed
47 Q YVow Fixed
8k 5w Fixed
2k 2w Var.

4k 5w Fixed
470 k Vaw Fixed
4.7 meg Vow Fixed
47 meg YVow Fixed
47 Q Vo w Fixed
47 Q Vow Fixed
100 k Vow Fixed
100 k Tw Fixed
2.2 meg Vow Fixed
100 k Vo w Fixed
47 Q Yo w Fixed
100 Q Vo w Fixed
68 k 2w Fixed
47 k Vo w Fixed
110 k Vo w Fixed
47 Q o w Fixed
47 Q o w Fixed
47 k Tw Fixed

Switches

Source Switch
Switch Coupling
Level Switch
Level Switch
Switch Slope
Switch Reset

Sweep Function
Time/Cm

Vacuum Tubes

6DJ8
6DJ8
6AUS
T12G, Diode
6AU6

T12G, Diode
6DJ8

6DJ8

12BY7

12AL5

12AU6
6DJ8
éDJ8
6DJ8

PARTS LIST — TYPE 22

Comp.
Comp.
Comp.
Comp.

WWwW

Comp.

A%
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.
Comp.

Comp.
Comp.
Comp.
Comp.

10%
10%
10%
10%

5%

5%
10%
10%
10%

10%
10%
10%
10%
10%

10%
10%
10%
10%
10%

5%
10%
10%
10%

302-155
302-473
302-470
302-470
308-053

311-008
308-051
302-474
302-475
302-475

302-470
302-470
302-104
304-104
302-225

302-104
302-470
302-101
306-683
302-473

301-114
302-470
302-470
304-472

Wired Unwired

262-193 260-271
260-145
262-192 260-272
262-381 260-354
260-212
260-247

262-194 260-274
262-191 260-275

154-187
154-187
154-022
152-008
154-022

152-008
154-187
154-187
154-047
154-038

154-040
154-187
154-187
154-187
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Type 22
Mechanical Parts List

BRACKET, CHASSIS SUPPORT
BRACKET, TIME/CM SWITCH

BUSHING, %,-32 x %4 x .412

BUSHING, PANEL, %;-32 x 1%, x 252

BUSHING, NYLON, FOR 5-WAY BINDING POST
CABLE, HARNESS, SWEEP #1

CABLE, HARNESS, SWEEP #2

CHASSIS

CLAMP, #20 WIRE FOR NEON BULB
CONNECTOR, CHASSIS MTG., COAX, 1 CONTACT, FEMALE, UHF
CONNECTOR, CHASSIS MTG., 32 CONTACT, FEMALE, AMPH.
COUPLING, POT

FOOT, WHITE NYLON

GROMMET, RUBBER, 1/,

GROMMET, RUBBER, %

GROMMET, RUBBER, %

HOLDER, NEON BULB, SINGLE

KNOB, SMALL BLACK, ', HOLE PART WAY
KNOB, SMALL RED, ', HOLE PART WAY
KNOB, LARGE BLACK

KNOB, SMALL BLACK, W/HOLE THRU
LOCKWASHER, INT. #4

LOCKWASHER, INT. #6

LOCKWASHER, INT. #10

LOCKWASHER, INT. Y

LOCKWASHER, INT., POT, %, x ¥,
LOCKWASHER, INT., % x 1,4

LOCKWASHER, SPRING, #5

LUG, SOLDER, SE4

LUG, SOLDER, SE6 W/2 WIRE HOLES

LUG, SOLDER, SE10, LONG

LUG, SOLDER, POT, PLAIN, ¥,

NUT, HEX, 4-40 x ¥,

NUT, HEX, 632 x ¥

PARTS LIST —TYPE 22

Tektronix
Part Number

406-425
406-489
358-010
358-029
358-0346
179-286
179-287
441.229
343-043
131-081
131-097
376-014
348-023
348-002
348-003
348-004
352-008
366-033
366-038
366-058
366-070
210-004
210-006
210-010
210-0M
210-012
210-013
210-017
210-201
210-202
210-206
210-207
210-406

210407



Mechanical Parts List (continved)

NUT, HEX, %-32x s
NUT, HEX, V4-28 x %5 x ¥

NUT, KEPS, 632 x %

NUT, HEX, ¥%-32x Vs x Vs

PANEL, FRONT

PLATE, SUBPANEL, FRONT

PLATE, REAR

POST, BINDING, 5-WAY

POST, BINDING, METAL ASS'Y

ROD, EXTENSION, NYLON, RED

ROD, EXTENSION, STEEL

ROD, FRAME, ALUMINUM (SN 101-650)

ROD, FRAME, BRASS W/CHROME PLATE {SN 651-up)

ROD, DELRIN, 5/5x '3 W/2 #44 CROSS HOLES
SCREW, 4-40 x 5,4 BHS

SCREW, 4-40 x %, BHS

SCREW, 4-40x1 FHS

SCREW, 4-40 x %4 FHS, PHILLIPS

SCREW, 6-32 x %4 BHS

SCREW, 6-32x %45 FHS, 100°, CSK, PHILLIPS
SCREW, 8-32x '/, FHS, 100°, PHILLIPS

SCREW, 8-32x '/, RHS, PHILLIPS

SCREW, 5-32x %4 PAN HS, THREAD CUTTING
SOCKET, STM7G

SOCKET, STM9G

SPACER, NYLON, 3%, FOR CERAMIC STRIP
STRIP, CERAMIC, ¥, x9 NOTCHES, CLIP MTD.
STRIP, CERAMIC, ¥, x9 NOTCHES, CLIP MTD.
TAG, SN INSERT

WASHER, STEEL, 6L x ¥, x .032

WASHER, STEEL, 85 x ¥; x .032

PARTS LIST — TYPE 22

Tektronix
Part Number

210-413
210-455
210-457
210-494
333-445
386-870
387-570
129-036
129-051
384-179
384-183
348-515
348-566
385-135
211011
211-012
211-031
211-038
211-507
211-538
212-043
212-044
213-044
136-008
136-015
361-008
124-090
124-091
334-679
210-803
210-804
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SIGNAL Ivd————UPPF_R BEAM VERTICAL DEFLECTION SYSTEM
INPUT
> | INPUT DISTRIBUTION >
PLUG-IN AMPLIFIER DRIVER AMPLIFIERS
C viol4 Vioas ylioa
F>> Vioz4 vio43 Mo
TRIGGER
PICKOFF
- CF
Vi2Z23A
Vios4 VIoe4
}-1—7LOWER BEAM VERTICAL DEFLECTION SYSTEM ———
e INPUT DISTRIBUTION >
PLUG-IN AMPLIFIER DRIVER AMPLIFIERS
O v2014 V2033 vaios
»>— vz024 v2043 vazia
TRIGGER
PICKOFF
B vzz223m
V2054 V2064
o
l HOLDOFF
(EXT) CIRCUIT
I vizae
| VI83dA
| TRIGGER TRIGGER SWEEP DISCONNECT MILLER
= EXT. AMPLIFIER MULTIV IBRATOR GATING DIODES RUNUP
2z | ] vea V45 MULTN\?-_‘;EATOR vis2 vie!
v
LOWER, ! yias V173
| UPPER L
C ~sw 8
24 | LINE I (TRIGGER) LOCKOUT + GATE
MULTIVIBRATOR ouT
| vizs CF 0 -+ GATE
| .3V VIZBA VioaB
| UNBLANKING
| 43
| VI93A
L TYPE 21 TIME-BASE UNIT
DELAYED DELAYED DIFFERENCE
TRIGGER TRIGGER AMPLIFIER
CF - MULTIVIBRATOR V554
= VE64
vsean Veoana
3 )|
= 5
| N
| UNBLANKING
CF
| VICEYN
I Q‘_ERLAYED LO%KBOUT + GATE
EXT.) IGGER MULT IVIBRATOR ouT
| £ AMPLIFIER [—  \/1334 cF 0
' Viil4 vi2s ALEY-Y
TRIGGER TRIGGER SWEEP DISCONNECT MILLER
f AMPLIFIER MULTIVIBRATOR ATING DIODES RUNUP
Lo MULTIVIBRATOR
22 | Va4 V45 VIS vis2 vie)
vise VIT3
24| LINE _ (TRIGGER) HOLDOFF
| SOURCE CIRCUIT
| V1338
| &.3V VI83A
L TYPE 22 TIME-BASE UNIT
TYPE SS5S OSCILLOSCOPRPE Ay




DEFLECTION SYSTEM

>TRIBUTIO

PLIFIERS

L DEFLECTION SYSTEM

STRIBUTION >
1PLIFIERS

V2104

OLDOFF
IRCUIT

N .

SAWTOOTH
ouT |
cF ——o

VI33B
VI8DA

SCONNELT
DIODES

MILLER
RUNUP

vis2

Viol
vI73

viasp ml
|

EXTERNAL
HORIZONTAL

vas9
TSS55

&)
<

V34

1

4 )
/
;

GATE
ouT
CF

vigap

IBLANKING
CF

Lo [Fere]

|
:'/cl

[}
—o

0

UPPER BEAM

AMPLIFIER
V3432

HORIZONTAL| —F === ==~ —

V364
VvV 384
V398

i
|
|
|
I
|
|
|

LOWER BEAM
HORIZONTAL
AMPLIFIER

IFFERENCE
MPLIFIER

NBLANKING
CF

VI93A

- GATE

ouT
CF

vioap

UNBLANKING
MIXER

Vv5Si3d

12

CRT

i

| SW 332 L CIRCUIT

- {FoRz oreriay]  vEoovala
V814 V922

V822 v9az

V862 V942

V900 V262

o [rexe]

ISCONNECT
DIODES

visa

MILLER
RUNUP

Vig!
vIi73

|
|
1
~—————— g ————] pug

~
~.

i

SW. 432

- HORIZ. DISPLAY

IOLDOFF

CIRCUIT

MEEL)
VI8g3A

SAW TOOTH
ouT

A,

CF —

|
|
|
I
|
|
|
|
!
|
I
|
viasp ml

EXT. HORIZ INPUT

—

EXTERNAL
HORIZONTAL

Va4

CALIBRATOR

V875
vass

R

M
ot —12 -6z

BLOCK DIAGRAM




Type 21 and 22

=

Type 21 and 22

R20 C20 R19

LEVIEL

A




SWITCH DETAIL

Sw 8

SOURCE }1~-——
T A

SW 17
o
i
I R
+100V +100V

Sw 10

COUPLING
—-150V

!
\'F
]
I
(EXT) |
!
o :
|
= |
|
|
|
I
|
[
*X24 - 0
—O
o

o bl

DCLEVEL
=12 (LOWER)
Lot

* 22 AN

O~ 1. TRIG.
DC LEVEL
~1S0V (UPPER)

6.3V AC ———————

NOTE:

* INDICATES PINS ON INTERCONNECTING PLUG.
7 FERRITE BEAD, PARASITIC SUPPRESSOR.

TYPE 2! TIME-BASE UNIT
TYPE 22 TIME-BASE UNIT

LOWER E,E:k

UPPER BEAM N AC AUTO.

LINE

[}

t

I

1

1

|

|

|

- |
OPEN ONLY 1
1

1

i

'

t

i

t

[

Cy



SW 17
————— AC AUTO. e A |
! i
§
| ! i
\F 2R 2F

OPEN ONLY
+100V +100V IN AC AUTO- a5
VA4BA S1.5K

V2 6DJ8

! l.C37

+225V

TRIGGER PULSE
TO PIN 2,VI>S

(TIME~ BASE GEN. DIAG.)

I
|
|
I
t
I
i
I
1
1
1
!
i
i
i
i
| M R33
i 1 i 22
: - WAL T2
| R3i — R4 1
;o 4TR 47K P a7
! 3 8l v45B
I /26DJ8
: AC AUTO. s‘-ﬁq Ross
: o
| ~POSITION 100KS e LEVEL
I CENTERING
! R39
! 100K 2 @
I
| ~1s0Vv
-Is0V I TRIG.
! I % /SE.NS.
]
| M
| R47
_ ! 500
i
E + 7o | 3\ R4c< CA4T cRrag
! ! 9 cLosED ONLY I8KS 005 Sisk
| | = IN AC AUTO.
1 ) - -
i
! i
|
: 1
|
|
| \ LEVEL
! i
! '
: )
swaz2 i |
sLopEf--L————- 4
SEE PARTS LIST FOR EARLIER MK
VALUES AND S/N CHANGES OF
PARTS MARKED WITH RED ol ~24- &2

TINT 2LOCKS

TIME—BASE TRIGGER



102 g | R128 C101
R126 R101 SWI101

Type 21 SWEEP FUNCTION A



SWITCH DETAIL

cLe
RIT{TRIGGER LEVEL
CCNTROL) 1S IN

RECURRENT PCSITION
(FULL RIGHT)

=150V

+ TYPE 2I

e~ LOCKOUT

ED ONLY WWEN

—42
-6

+100V R\‘ZSI 4
2oy T

LOCKOUT
LEVEL
ADJ.

+100V
!
RIQ0O
2.2M ,
R|91$ Ic
100K l 1
ey F° / RIS
T i
SOV/CM Ty Jﬂ"’ T‘ 0
a1 [ RIS
- 100
SuSEC/CM -
-32
+86
. SWEEP-GATING _|
MULTIVIBRATOR
+100vV +225v
+i00 R|34§__ VI3SBogiag
[ : \ Ifyis i ] oK V2.6DJ8 gro0
SOV/CM  fopedpopoeftibosodint o
™ H
5uSEC/AM 180
VI35A
Y26DJ8
1
TRIGGER PULSE 943_,2 -
FROM PLATE, PIN &, V45 - )1 -
(TINE-BASE TRIG. DIAG.Y) il
+100V i3 SWEEP
I FUNCTION
= ! swiz8
< RIOI - ! + 100V
4.7M RIZI 8
SW 101 RIOZ €102  SHEERE N SRz, §7 D132 Ri4a
PUSH TO 2.2K 470 N o e R1s
RESET AAA i NORMAL
;w SINGLE SWEEPRP RaA-1:2%
ciol R
os

r<—

WAVEFORMS o VOLTAGE READINGS

WERE OBTAINED WITH CONDITIONS SET AS FOLLOWS:

STABILITY:
FOR WAVEFORMS. . .. .......... CENTERED
FOR UPPER VOLTAGE READING ... ...... ccw
FOR LOWER VOLTAGE READING . . .. ... .. cw
see IMPORTAN Thore on TRiSER DIAGRAM
z n GEN. Py
vVi33g
Ye6DJ8

TIME-BASE UNIT

D,



r<— UNBLANKING CF--1

t,— MILLER RUNUP CIRCUIT ————

+228v +500V +
+100V
VI923A Z'?_é\:
Y26DJ8
RIQO
2.2M cioa RIGS
I.oz 22k
. *
Ri9I
VOOK 120 I FZQIZGKG cleT
RI94 -00!
&8K Ll
+ieov +GATE OUT BIGT
CF NE-2
vAvAv
RIGS
RIGTS 47K
RI9S 1.5M
100 47K
0
RI9 -150V
100 Cles L
85 =
—15ov V26DJ8
3170 19
= NE-2\$°
-32
+86 +200
v LA
SWEEP-GATING _| DISCONNECT. ‘:‘1'059 /"éc"q D I )
MULTIVIBRATOR DIODES i : | [ i 0o
-2
SuSEC/CM
+100V +22s8v 5V/CM
34;\/‘355 RiI38 ¥ *
. —_— { 1
oK [Timing _‘ —>
A ICAPACITOR
| MILLER
5 | | TUBE
o v
VIS2 | oo | |2|Z:L‘J6
12ALS I !
| | +225v
| l RIG2
| ©.8K
1 RI163
. 12K
o !
I < +100V _ +10
t 'i I H
I
v I Rico \l sv/eM : o
132 Ri44 : O *—TIP“NC. L -0
126 ar Vo | RESISTOR BuSEC/CM
A | : L 150V
- 180V ! _
| ; _\
’o SEE TIMING SWITCH
I | DETAILS
-
i
Lo
{ t
t-—HOLD-OFF cmcun'r——{ P SAWTOOTH ouT
12FeR
4
SEE TIMING SWITCH 2F¢R | SW 160
DETAILS :____-J_;h [TiME 7<m)
ORMSanpVOLTAGE READINGS [Horo-ore | IFeR
AINED WITH CONDITIONS SET AS FOLLOWSZ |
ICAPACITORI !
v: ! X
VAVEFORMS . . .. ... ....... | = [
PPER VOLTAGE READING . P Chi74
OWER VOLTAGE READING . .. . ... .. | cigd | l+io0v 27 ‘l:
ORTANTNOTE ON TRISGER DIAGRAM | | /‘ VI83A
GEN. . . -100
X +100V } /26DJ B ~75 [/]
V1338 7
26DJ8
LENGTH
Ri8\ RI78
4.TM 4K

r—}[ - +100
] 1
I , o
50VAM » 7*'\ Y
100
5,1 SEC/CM

Dy

NOTE:
X INDICATES PINS ON

INTERCONNECTING PLUG. ~I50V
SEE PARTS LIST FOR EARLIER
VALUES AND S/N CHANGES OF
PARTS MARKED WITH RED
TINT BLOCKS
MRk
o1 -20-627

TIME-BASE GENERATOR

CIRCUIT NUMBERS
100 THRU 199



St

DELAYED
TRIG.
INPUT

cioz
22

sSWiol

PUSH TO
RESET

[e]

—150v

+350Vv
RI9O
2.2M
TRIG. ONCE
1 L
R191<
SWP. ONCE b0 RI2iS
NORMAL —o! »—:I
|
NGLE SWP. ¢—o0
l
|
I —
R
)
50V,/CM : . :
i, i vy | +
-100 R
SUSEC/AM | \
l
! 134
[ +85
SW 120 IR
————————— { sweEP FUNCTION - - = - —qm oo oo o oo e o
2R
1
| SWEEP-GATING _|
| “ T MULTIVIBRATOR
' TRIGGER PULSE |
FROM PLATE PIN,&,V45 v
| (TIME-BASE TRIE. DIAG.) +ioo +225v 5
RI34 VI3SBiriag
In— DELAYED TRIG. AMP. —oi &K Y2 6DJ8 $100
+100V RIB7 cizs ’
i3 L &7 4 .0l RI
27
RI22
viia 68K 50V C|'_‘1’4— 8
/CM
VIi35A
V26DJ8
Vvi22
) T12G

-150V

+

1
|
1
1
j+1oov
= |
|
t R128
| 12K
[ ~53
—a Ri44
3z B
——oO
o “150V
b—0
o R131 g Vi3
-58 1K TI2G
|—‘— LOCKOUT MULTlvxaRATOR-———-1 [ t-
-46 R129
-13.5 1IOK
812 WAVEFORMS ano VOLTAGE READINGS
NE_Z WERE OBTAINED WiTH CONDITIONS SET AS FOLLOWS
= STARILITY
+loov Ri123 - FOR WAVEFORMS
270K FOR UPPER VOLTAGE READING
FOR LOWER VOLTAGE READING
2‘24 VIZ3A see/MPORTAN T NOTE ON TRIGGER DIAGRAM
7oK V2 6DJS 2 Py Fr
V1 33E
126D JE
~150V LOCKOUT
LEVE
RECURRENT ADJE‘
Sw17
CLOSED ONLY WHEN Tos
RIT(TRIGGER LEVEL
CONTROL) 15 IN -5i RI30
RECURRENT POSITION 22K
(FULL RIGHT)
-150Vv

TYPE 22 TIME-BASE UNIT



r—UNBLANKlNG CF——i |—7 MILLER RUNUP CIRCUIT ——I

+225v +500V

VI23A 3126‘:
+350V V26DJ8
19 c9 RieS
R I.éz3 L 22K
NCE I - ¢—O0—O0——> 2% ,—1k
< )
icE ! 100K3 T 120 o) gRiee
o —o! ] RI94 ol
I
WP. | +ioov o 8167 (3
| —150v NE-2
\ Ri9g + GATE ouT !
c |
+100V | | e
lr RI9SS CI95 i 1.5M
R - 47K ) |
: I ;;3-5 mev-' = ! -150V
RI9G ! - [+oaTE |
| T19e 47 = ! cres |
! V1938 a2 7
o] | +45
R199
! +34 ~150v V26DJ8 ATk 424 | +109
I +85 IR B170 VB
I'F = | ne-2 (3
_____ T O S o
| : !
i T vl \TTTT °
SWEEP-GATING _| DISCONNECT. L ' _200
MULTIVIBRATOR DIODES SuSEC/CM
+100Vv +228V Sw/eM b ‘+ .
AI . +58
o " .
‘34; VI3SBering SLSEC/CM ! x
eS| V2eDJg $106 > NG || —
+1o0v A ICAPACITOR
RI37 ciz8 = | MILLER
a7 1 R147 Ri48 se | | TUBE
1K 9K Te- Vieh
- ~6:3 VIS2 | el 12 AUG
< RISO 12AL5S | |
270 | | +225v
150 | RiG2
82 _T_ | | ©.BK
) RIG3
12K
| +100V
i
- : '
-53 Ri44 - | TIMING
-3z 8K ro t | RESISTOR
. -isov
150V oL
- | .
t
SuSEC/CM I I j\sap_ TIMING SWITCH
U DETAILS
32 Lo
2G Pl
o SAWTOOTH OUT
t-—HOLD—OF‘F CchwT——' . cF
| 3FER
! cse Y2V
SEE TIMING SWITCH 2F4R | SW 160 .00\ Vi83B
DETA\LS\ ,______1_4_ TIVE /M ) V26DJB
"ORMS ano VOLTAGE READINGS HoLD-oFF | ! I¢R A 2
STAINED WiTH CONDITIONS SET AS FOLLOWS: CAPAC,TOR | RISG
I
rY L |
WAVEFORMS i | § | c IRIT4 &
UPPER VOLTAGE READING V14 | sm17 e
LOWER VOLTAGE READING | <80 | L+100v 27 S 8K
’ORTANTNOTE ON TRIGGER DIAGRAM | | )' VI83A
GEN- 100V i +/ 1/26DJ 8 ‘_'7050 Oloe -Isov
VI33B Ri8s L 7 ’:‘t
)
neble V- § e
Ri81 <’§:;la
4™ NOTE: i
¥ INDICATES PINS ON
~Is0V INTERCONNECTING PLUG. ~150Vv
+100
!
sov/cM | 0 MR
R (o'e} 0l-26-62

SuSEC/CM

TIME—BASE GENERATOR

CIRCUIT NUMBERS
100 THRV 199



TO CATH., PIN 8,VI83A
HOLD-OFF CF
(TIME-BASE GEN. DIAG))

o
o—4
o4
180D
0.l
o ol
Oo—
O——4
cisoc
022
At
o L
o—
oO—4e
c1808
0022
o il
O—
o—4
CI80A
2‘2L0
o 1
o—
o— 4%
fra— |
o——1
o— 4
o——14
SR1808
247M
~4—RIBOA
470K
-150V

HOLD-OFF
CAPACITORS
¢ RESISTORS

TYPE 21 TIME-~BASE UNIT
TYPE 22 TIME=-BASE UNIT

VARIABLE

(TIME/CM)
R16
504

R1&
20

Rie
10¢

SWle0Y

MOUNTED ON R.IGOY. —/

SWITCH 1S AS SHOWN -150V
ONLY WHEN RI60Y

IS IN CALIBRATED
POSITION (ROTATED
FULL RIGHT) TIMING R

Aq



TO GRID, PINI, VIG! TO CATH., PINS 348, VIT3

MILLER RUNUP TUBE RUNUP CF
(TIME - BASE GEN. DIAG) (TIME-BASE GEN. DIAG))
_________ 1
4F LR
I
Ci60J |
7224 : —_
A
i 5
o 2
—o 1
SEC
p—o0 5
O o—4¢ —oO 2
—0 o— —O J
_1
C160H o]
7o) o ol b—o 50
AL
gl
o o— }—o0 20
—o o— —o 10
o— o 5
MILLISEC
O o—e —0 2
C160G
.0t
—o o~ I} o i
a®l O O .5
O O—1q —O .2
Cl60F
00!
h—o o 3 o J
i
RIGOF
5M -
Ve
AN —0 o S o 50
CleOE
RjcoE 45-25
o . oA 0 20
RIGOD 160D
™M 82
—A——4—0 o 3 -0 10
W
——O O I —0 1
cleoc
4.5-25 JASEC
0 o— —o0 2
Cl60B
82
VARIABLE —o o ¥ ° \
(TIME/CM)
R160C
500K
O Oo— 0 -3
R160B
200K
Yy ° o—4 o .2
R1G0A CieoA
100K 3\-];1.
AN ') o —H# © Y

SWie0Y I——Tmma cAPAClTORs——l

D ON RIGOY, —/

S AS SHOWN _I150V
EN RI60Y

LIBRATED rBH
(ROTATED | -5-62
GHT) TIMING RESISTORS

Ay TIMING SWITCH



EXT. HORIZ. INPUT |

o
9 R30sc
L 900K
R306E
100K

+100Vv +225v

TIME-BASE A
INTERCONNECTING

SOCKET

|

|

|

|

|

|

SWITCHING | 19>+
PULSE 1IN | i

|

il

UNBLANKING

¥ly FOR

¢ SEE

g: ul

5|0
.

-

14

w %

3w

0|a@

J

TIME-BASE B
INTERCONNECTING

SOCKET —2_—’-

BR)

UNBL ANKING

SAWTOOTH |__|

EXT. HORIZ. INPUT =

o)

SAWTOOTH i >
|
|
l
|

(TIME-BASE A &8
INTERCONNECTING SOCKET

SWITCHING | |14

C-UNIT

+100v Sw
HORIZ.
R326
oibooK
150V
EXT.
HORIZ. AMPR
DC BAL.
__________________________ B
4=R 3Ry
| e
|
| X
i —[Z x
|
| b
| o
| Lo X
|
I
1
i
)

~ e e e

PULSE 1N W

GRID OF CRT
RSO
68K

I Ot O— TO UPPER -BEAM

ADDITIONAL CONTACLTS
ALSO

DIAGRAM)

-I150V

Lo

! UNBLANKING ’——g
(o]

(o]

PULSE IN
l
|
l
|

|

GHTENING | 3

PULSE 1N

|
l
I
|
|
|
|

!
|
|
|
[
!
z
PULSE IN |
|
|
|
|
|
|
|
{
|

R406C ZC406C
900K 7

R40GES -L C406E
100K 330

TYPE 555 OSCILLOSCOPE

33K I,oos — 50V

EXT. HORIZ. GAIN

<
1o
+ 225V |
o
o |
|
|
|
|
|
|
|
|
|
|
4R
e JR T R O,
3 UNBLANKING
} b—0+0 TO LOWER-BEAM
! GRID OF CRT
1 RS\3
: o 68K
I +100v LO
| —isov
§
|
|
|
+ I{)
| S
— + 100V
R426
100K
R422 caz2 EXT,
> as HORVZ. AMP,

DC BAL.

Sw

HORIZ.

SEE DARTS LIST FOR ¢
VALUES AND S/N CHANC
PARTS MARKED WITH [

TINT BLOCKS



> 50V

EXT
HORIZ. AMP
DCBAL,

SwW

332

HORIZ. DISPLAY

| SEE UPPER-BEAM
{ HORIZ. AMP DIAG.
| FOR ADDITIONAL

) SWITCHING DETAILS

+100Vv

+100Vv

!

V5248

Vo6DJ8

_________ S S
4R 3R] TO R330,
} -0’0 UPPER-BEAM TO UPPER-BEAM
| x.zJT‘ME“BASE A HORIZ. AMP. CATH. OF CRT
: x1 THRU SW 848
: x.z] TIME-BASE B
| ° X106
! T x1 |EXT. ATTEN.
i (e | MULT!. TRACE UNIT
: K SWITCHING PULSE ouT
1 R528 ‘ l
1L8M
/ |
‘ -150v | | UPPER-BEAM
Lo VERT, AMP.
R529 | | INTRCONNECTING
—EcoJ 1 | SOCKET
AM <3
Q WJ
o
Xig
u | g
&l
AL
+100V +00V
OO ‘u‘] ¥
[—o A <
) RS> 2|8
— | 470K 3 Q
I z TO LOWER-BEAM L
! CATH. OF CRT
o | THRU SW948
° oSt -
| cs3a_L 1K l\//se":]’)jg
12 2
I
: i r‘A‘/:I MULTL TRACE UNIT
i K | SWITCHING PULSE OUT
| Sw 432 R528 ] |
| cs20 -~
N .
1 SEE LOWER -BEAM ) +ioov
4R | HORIZ. AMP. DIAG. VES34A -1s0ov | I LOWER - BEAM
_________ A1 ____ FOR ADDITIONAL | VERT. AMP.
SRSWITCHING DETAILS 3 1L 6DJ8 SRS39 | |NTERcogNOECc.£En_T_c,
AM i ™ 5 a—
I .
1 -150v 0 ‘ C
| +82
]
i
X TO R430,
OO LOWER-BEAM
x.2| TIME-BASE A" JoRIZ. AMP.
o X!
x.2| TIME-BASE B
xucil
T. ATTEN.
X1 _JEXT AT VOLTAGE READINGS were optamen
WITH CONDITIONS SET AS FOLLOWS:
+100V SAWTOOTH TO HORIZONTAL DISPLAY
23, L > PINI,V554 THRURS5S5I UPPER BEAM . ......... EXT.ATTEN.XI
OK RA426 (DELAY PICKOEE DIAG.) LOWER BEAM . .. ....... EXT.ATTEN.X!
100K
. 0 EXT. see IMPORTANT NOTE ON TRIGGER DIAGRAM
'5 HORIZ. AMP, 555 A MORIZ. DISP. SW
- is0v DC BAL
SEE PARTS LIST FOR EARLIER
VALUES AND S/N CHANGES OF M
PARTS MARKED WITH RED
TINT BLOCKS 0l-25 - 612
=N HORIZONTAL DISPLAY SWITCHING

CIRCUIT NUMBERS
305 THRU 326
505 THRU 539




INPUT DRIVER

CF CF
R355
€355 = %400k
-
R35¢
400K
R357
o { +200 22K
100V/CM % r 0 NOEE’E
PILEe 3 e Q@ %358
54 SEC/CM \ 20K
135 \ +350V -1sov
+65 | +85
SAWTO0TH FROM l V3434 4192
TIME-BASE A 0RB LeDJ8
(THRU. SW 332 & R330 e 330 ¢ 225V
HORIZ.DISPLAY SWITCHIN 7 z
1.94M 7 4.5-25 7 C350 (DECOUPLED)
_i_ --- 1.5-7
R33! 5 C340 R341 HZ
3.5M 47 47 ) -
+asov R340 +48 Gx Raso
2.2K +85 [ ¥ 120K
R332 = Y F i
233 v TIME-BASE AL | @ \\ |
R X. v
100K 2 1 l
< R333 | e !
100 150V xi | o— . o |
HORIZ. TIME-BASE B i |
R334 POSITION Xz |
36K | |
X10 | |
-150V EXT. ATTEN, | | -150v
X1 | |
CONCENTRIC | ‘
CONTROLS i |
| |
| |
IF 2R
Swasg : Ji
HORIZ. DISPLAY |- ——————— =~ —— ——— — — = — === —— e - +200
SEE HORIZ. DISPLAY 100V/C™M ” 10
SWITCHING ALSO. [ o T
— ——" 200
5uSEC/CM
+oov
R380
100
N
c380
6.25uf T

WAVEFORMS anoVOLTAGE READINGS were

OBTAINED WITH CONDITIONS SET AS FOLLOWS:
EXT.HORIZUNPUT L. e NONE

HORIZONTAL. DISPLAY
UPPER BEAM
WAVEFORMS .. .. ..o TIME-BASE A XI
VOLTAGE READINGS EXT. ATTEN.XI

HORIZONTAL POSITION

UPPER BEAM
UPPER VOLTAGE READING. .+ \ v eens. cew
LOWER VOLTAGE READING . - ..+ vvsinnvnns cw
see IMPORTANTNOTE ON TRIGGER DIAGRAM
555 A URPER BEAM HORIZ

TYPE 555 (QSCILLOSCOPE Fy



OUTPUT C.F.
DRIVER QUTPUT HF CAPACITANCE
C.F AMPLIFIER DRIVER
R355
c3L555 T 3 400K
R35¢
400K
R357
22K
NORM./MAG.
olLess REGIS. + 500V
20K
R364
-150v Psk oK H
185
+92 e s +400
BTN
+225V 200V/CM e by O
(DECOUPLED) [ e
-400
SuSEC/CM
V3438 +390
)
36DJ8 1355 4400
2 R364
+325 T0 LEFT-HAND
/ DEFL. PLATE
9
L,
+90 _— C392
+96 - 6CLe Rf?’ 4.7 2394
/V364A 3 — 470K
R353 260J8 + 100 R392
100K +104 2.2K o
R395
820K : 5N3E9_52
- R374
150v 22K +225V
= CRT BEAM POSITION
| MAG.
& [ Gain INDICATOR LIGHTS
c3zz g 74
9-180 R39€
2.25K R376 820K }) 83%¢
€K NE-2
L —
+200 R375
2.2K R397
470K
o
-200 +101
+104
+100V
R 380 SEE PARTS LIST FOR EARLIER
100 +500v VALUES AND S/N CHANGES OF
PARTS MARKED WITH RED
c380 TINT BLOCKS
6.25uf T V384 B
= 46DJ8
1 +215
3 WERE +280
TO RIGHT ~HAND .
. NONE
+220 DEFL. PLATE
+290
R387
SE A XI 39K
TEN.X! +400
R388 o “IL
39K 200V/CM |y H- o
CE\\'NV Cc384 = ' e rJ\ ~400
. SEC/C
R384 j6K IEd -
RAM 30K 3 A
HORIZ
+500V
R.O.W.
o/~ 10-62

UPPER ~BEAM HORIZONTAL AMPLIFIER

CIRCUIT NUMBERS
330 THRU 399



SAWTOOTH FROM
TIME-BASE AORB
THRU. SW 332

(HOR!Z.DISPLAY

SWITCHING)

INPUT DRIVER
C.F C.F.
L R455
C2°5F ook
R456
400K
R457
22K
N
r , +200 @ Raos
OVAM )j R + [ J—
1
|
' N ! ~200 \ -150v
5 SEC/CM
+85
+92
R430
+225v
+35 Lasy c450 (DECOUPLED
+65 1-5-7
Py s vaa3p
L GDJB
+350V R45!
50K R450 R452
P 120K 47 >
R432
18K ! (] \ |
R443 bl |
100K | | +90
R433 SWP. + 96
100K 3 b AL Lo
\ -150v | |
|
HORIZ,
R | :
| !
-150v | |
| ! -150v
| 1
| 1
CONCENTRIC | |
CONTROLS | |
| |
2R IF
SW 450 :
______________________
SEE HORIZ, DISPLAY
SWITCHING ALSO
) . 1zoo /
; . |
L S .
100V/CM Pt ﬁr o
NI R +10
T Ls cem 2
50 SE
2 R480
100
c480 .
G.25uF
WAVEFORMS anoVOLTAGE READINGS were

TYPE 555 0SCILLOSCOPE

OBTAINED WITH CONDITIONS SET AS
EXT. HORIZ.INPUT
HORIZONTAL DISPLAY

LOWER BEAM
WAVEFORMS ..o . .

VOLTAGE READINGS ., .. ..

HORIZONTAL 1PO%ITON
| OWER BEAM

UPPER VOLTAGE READING . .. .......... cew

LOWER VOLTAGE READING

e IMPORTANT NOTE ON TRIGGER DIAGRAM

.. W TIME-BASE A XI

FOLLOWS:

NONE

Lo EXTOATTENXI

555

LOWER BEAM HORIZ.

Fa



QUTPUT QUTPUT C.F.
AMPLIFIER HF CAPACITANCE
DRIVER DRIV
C.F.
B R455
C.’,‘5?5 T 400K
—
R456
400K
R457
22K
NORM./MAG.
REGIS.
@ rass 500V
20K 4
-150V bt 4
+85
+92
\H . 1400
25v Ll
(D;c(z)ual_f_o) 200V/CM ! -t 1 o
LRI [
, -
V4a43p 400
5uSEC/CM
LGDJ8 +390 AL /
+320
450 R452
3= VAGAA @
] y T0 LEF T —HAND
i »6DJ8 . DEFL.PLATE
o | 3 R4G) o
+90 47 =
| +96 2\
Lo
| e R494
| 470K
| R453
| 100K +100 8495
| +104 R49S NE-2
t 820K 7
-150v RA74 —
| 2.2K +22s5v
1 CRT BEAM
| fg'/ﬂﬁ' = = C494 POSITION
INDICATOR
I ca7re 2/ LIGHTS
| 9-180 e zkysi —
) R496 8496
IlF R64K76 820K S NE-2
______ 1 =
R475
2.2K R497
470K
. *200
el
T 6 +101
i % : +104 SEE PARTS LIST FOR EARLIER.
oo VALUES AND S/N CHANGES OF
- /CM PARTS MARKED WITH RED
TINT BLOCKS
+500V
V484A
= A84 1%6DUS
\I—-——— v A RA8G
GO were L6DJ8 17
. 7
1215 Bas
NONE +280 @' ﬁ
TO RIGHT - HAND
DEFL. PLATE
+220
+2920
RAB7
BASE A Xt 39K
ATTEN. X!
R486 +400
39K =
200V/CM o}
L...CcewW a4
..... cw B ~400
R484 6K @ S5uSEC/CM
DIAGRAM 30K -
ER BEAM HORIZ.
+500V
R.O.AV.
oi-i4 -62

LOWER-BEAM HORIZONTAL AMPLIFIER

CIRCUIT NUMBERS
430 THRU 499



—————— DECOUFLED ————

TO Ri1093

*
V1033 V1054 V1084 A
vioia €1093A V1043 V1064 Vi2238
V1024 75 pur T GRID-LINE TRIGGER~ INDICATOR
INPUT i cl0938 DRIVER PICKOFF AMPLIFIERS
r——— N AMPLIFIERS T 78 uf STAGE AMPLIFIERS
| +22sv(pEC,) |
| T T T e e
RI0OS4 RI0S2 DC SHIFT
I R1033 : 68K 47K COMP. | 0CATED ON +500v|
LEFT HORIZ. AMP.
1091
| ! +350v Osr S50 CHASSIS . #1080 Vi0844
bl | \ $6DJ8
| | R/033
To C1033 2.5K Jo 8 R1085
Va0 | BELOW
L7 i R/081 M
————— 330K
asov %88°
+ .0
viosg 0 1
6DK6/ -
8/36
]
Y/Oi?B
£60U8
TE-LIN
INTERCONNECTING Vi0/4 1039 PrbiReeE
SOCKET 128Y7A .00/ TERMINATION
(_ — NETWORK
m~a 2 4
I I
| =10/ N\ P_g_‘,’” \ e
27
: ASTIG, BAL., +350V — e — — — — ey +100
RI053, 50N e~ RloP ——— L1074
[ R10/9 A REMOVED AT [ r Rz T L3-.5 un I
| il R10/8 | 470K SN/220 Fl054 ta ! b
! S - | | :
| R1016 1031 | S—— J
) 3K 2.2k | ;{nor ;gcmn I c1078 |
GAIN RIOS4 8§-507g-507T.7-3
| ol g v % c
| IN) 555" 1 . i 1075 Sei077 S Ri078 | T
! R1017 oz B c1054 220 $47  $150 =
| 10K 1005 +100V .005 | I
| — R1084 S
! ~150V(D) %36° er0z9 cro - s60k f t RI073 ors || cne
! /056 - -~ 600 --- -5 un
} 150 = I S s | 15e
At
! 1%
rRi0Z2!
) RI049 N D
\ 27 ﬁ 33 r
| 2
| RI046 5.__“__[
1 c1029 27K cl049
| v/024 001 .00/
I 128Y7A
|
| V/0438
i 760U8
|
[
t Viz238
| ~V/064 s F6DJ8
i
! 3 gggs/ ‘\ RI228
]
! ] . M
] = s ' 7 l
| 70 RI093 crzz8
005
- * .
[ I
I cros3¢ R1227
| | 75}““[ ! 390K
) ! Lcrwoszo
. T,_sﬂf +500V
[ J
ot £I1099  RIOS7
[ 68K 47K
! ! VI223A
) | FROM CATH., PIN 3 V5244 TRIGGER ~ PICKOFF C.F
| 8 >—————a— MULTI- TRACE SYNC AMP,
. : (HORLZ. DISP. SW. DIAG.)
NOTE:
! ! 8136 MAY BE SUBS]
TO ALL_POINTS +500V v
Lo MARKED -1S0V (D) FOR 60K6
Lot L1 ¢cr002
i ' - ”‘2)(20)4#‘ ~
! 1
Ly PR -1sov VIZ23A
! ! 100 #6DJ8 cr223 SEE DARTS LIST FOR &
| ! VALUES AND S/N CHANG
I 1 PARTS MARKED WITH R
L 1o ! 005 ioov TINT BLOCKS
RI
1 | l CI005A 100 FROM
o T Db "W Rt
t ). = RICO8 SUPPLY
| ) 47 TO TERM.22
[ ! ! +225v TIME-BASE A
| ‘ J_Cloof R‘/‘C;07 %CIOO;B INTERCONNECLTING SOCLKET
1 1 -/ 20 p
I I
: 12 <—— +350V -
b Lcio0sc »io0s LOCATED ON
l Tromr 100 £XT. HORIZ. AMP.
| il CHASSIS
' I - ELEV. TO +100V (HTR. WRG. DIAG.)
| I
13
i
| ! c.3v Ac FROM TRANSFMR TERMINALS
|14
)
: 15>~ - S
)
AN FROM PLATE, PIN |, VE24A
i | MULT/ - TRACE' SYNC AMP.
Lo (HORIZ. DISP. SW. DlAG.) TYPE 555 OSCILLOSCOPE H



|L DISTRIBUTED AMPLIFIER ,i
0844 P/oio
DJE
RI085 T T T T T TTTT T T L0 mm = mmm S m s m s s m e SEE
M DELAY LINE
DiAG.
ogs x * * *
0.
vIiod Viiz4 Vilad viied
R1102 RII22 RII42 RIIE2
470K 270K 470K 470K
INE cr102 = clze == cr42 cl62 =
3 007 | 00r | oo T Joor -
ATION = - - =
RX
1 1
Lo | —m— = —— - —_——— e - - ——— = - —_ - =i — - - == = [OOSR | U
L1103 - RI2Z06
—— 260
- +100V +loov +loov +100vV 4100V +i00Vv
) R L1071
RI07! 35l |
800 ! ,g?f\ﬁ_ RIIOS RI25 RI4S RII65 RIISS R1205 +350V
’ 4.5K 4.5K 4.5k 4.5k 4.5K 4.5%
\f C1104 Afciiza |7 Cl1a4 drciea rcrea c1204 L# RI208 R/218
{nors-(cxonj c/078 #* .7 A5 S F e .7 fat 12%
0TS 6_50,!-7_3 | 73 F.7-3 7.3 -3 A3 -5 A 1%
| c1105 c1205 =
RIO7E SRIOT7 $ RIO78 /50 I/so
220 $47 3$/50 = = 4—C1208
I - .005
| I y L
RI073 | woz3 I ci106 {t crae it cngs -
- 600 --- 35 un| g 150 1126 150 cI166 150
T T 150 150
r1216
o= |- -—==}--==-- el I 777K B e R - === - ——=n 360
1] '
RIII2 RI132 RIIZ2 RIZ2 RII92 rI212
470K 270K 270K 470k 470K 470K
2
!
R1228
™
— SEE
DELAY LINE
228
22 DIAG.

NOTE

FOR

6DKb

*8136 MAY BE SUBSTITUTED

SEE PARTS LIST FOR EARLIER
VALUES AND 5/N CHANGES OF
PARTS MARKED WiTH RED
TINT BLOCKS

2
A&B
ECTING SOCKET

JR
g —-e2

CIRCUIT NUMBERS

_{ooo THRU 1229
UPPER BEAM
VERTICAL AMPLFIER



b——

———— DECOUPL

V204 V2033 vaosa V2223 A
V2024 €20934A ) V2043 vzoe4 V1084 B
INPUT 75 uf GRID -LINE TRIGGER - INDISRTOR
AMPLIFIZRS Lczo938 DRIVER PICKOFF AMPLIFIERS
T75ur STAGE AMPLIFIERS
R2094 R2092 DC SHIFT
68K 47K / COMP. + 500V
r:zzsv(m:'? +225V +350V N R 2080
| | R2091
1 | T 250K Eo V2223 A
| | R2013 Fz03s F60J8
I R2093 | o0 ) BELow R208/ R2228
| | [ e M +300
| | l _I_
L2015 c2013
| ! ASub é 005 Joa +350v cezza
| | M BELOW T 005
sl = V2054 +300 1
/D L
L _} R2014 L2014 6DKE/
————— 500 1.8 -3.9uh 8136
F1838
wlas
_— PLATE LINE
INTESROCO;JENECTING 2V20/4 REVERSE
12BY7A ——t TERMINATION
Q_ $ 27k a-—|F—l NETWORK
r ‘
1
R2039
| R2011 \_ } 33 +350V \
! | N |
' T — 2071 1207/
! RZ20/9| - ---Aa 3..5
I R2018| 470K A L2054 } . 600 i
| = 330
! R20/6 R203/
RZ2054 & czo75ec2077 e 2078
1 3K GAIN 2.2K 167 | 7’{5-507‘5-50 7N .7-3
l ADJ./‘{?2027 s ] R e
; )| zoo = : I R20753R2077 SR2078
i R2017 €203/ = c2054 2220 347 150
! 10K T-oos +ioov 005 |
! = L2084
! 150V(D) “555C | rzoze | czo55: €80« | v R2073 ' 2073
i - - ~600 ———~
| Aok 150 Lo 277 S
Ifd
t i i
RzOZI
I R2049
| 27 (3 33
' 2 +ig2
i R2046 g —l(——I
! v2024 c2029 c2049
I 12BY7A -00/ .0or
|
I +es R2062
! y20438 470K
X £60J8
I
|
|
| r2024 V20434
1 26DJ8 ‘276 \//0843
| 26078 R2085
€2043
: L-fg:i m ) M +300
! = 70 R2083 B 7 _L
! * 2085
1 ) I 005
[
I c2093¢ L =
[ 75 ut
[ L cz0930
! ! . 75}_1}‘
[
b R2099 R2097
[ 68K 47K
[
N FROM CATH,PIN 3 V534A
e MULTI - TRACE SYNC AMP.
| (HORIZ. DISP. SW. DIAG)
|
o TO ALL POINTS
o 0 ¢ 2009 MARKED =150V (D)
! | = ’1‘ 2x20uf
o
[ ! -150V
+ | R2003
I 100
' |
10 +100V
o _]_ R2005 ceo
- Iféjgj‘ 100 TO ALL POINTS S
o L 2008 MARKED +225V(D) SUPPLY o remmzs
i i - 47 T RM.
Il ' +225v TIME-BASE AEB
1 T INTERCONNECTING SOQCKET
o _]. cz007  RZLO7 l cz0058
| ' o 20 uf
1 1
b i =
12T - +350V
, , 1 czoosc =2009 LOCATED ON
N T romr 0 DELAY PICKOFF
[ = ELEV. TO +100V (HTR. WRG. DIAG.) CHASSIS
Vs el
§ 130y
e 6.3v ac FROM TRANSFMR TERMINALS
) 14
: 15, : N - +75V
AL FROM PLATE, PIN I, V534A
! MULTI- TRACE SYNC AMP. .
| Ep—

TO R2093

*4

(HORIZ. DISP. SW. DIAG.)

TYPE

555 OSCILLOSCOPE

H




3 A
4 B
\TOR
IERS
ov DISTRIBUTED AMPLIFIERS i
R2227
390K V2223 A
I3
| FE6DJE | o e 12O = — e e e
R2228 L2104 a SEE
= M +300 DELAY LINE
- 1 DIAG.
J: |
q %%225
.005
" 1 vaiu4 v2i64 v2i84 v2204
= 60k6/ I's 60K6/ 5 60K6,/ s 60K6/ |5
8/36 , 18136 , |836 , 8136 .
ef === 6f =— ef === 6f T—=
| '—""} [ _c__} ) '—‘"/ | :—-"}
2 2 2 2
R2102 R2122 R2/42 R2/62 R2/82 R2202
470K 470K 470K 470K 470K 470K
PLATE LINE c2102 = c2/122 == C2/42 = c2/62 = c2/82 =« C2202 ==
REVERSE 00/ | .00/ 00/ | .00/ | .00/ | o0 |
TERMINATION = = - - - =
r NETWORK
T 7
\ L B e T B e 3 1 L B B - ——- - 02206
e 360
— 12077 +100V +100V +100V +100V +1oov +100V
| ro--kzgm-o-a S |
! ! R2105 R2125 Rz145 R2/65 R2I185 R2205 +350v
| v i 4.5K 4.5K 4.5K 4.5 4.5K 4.5k
\fC2/04 Hc2/24 Aeczia4 JXC2164 X c2/84 c2204_ 4 R2208] R22/8
Lt c2075 1#c2077_1# €2078 A4S 57 7 AL 7 CF £o04
| 7‘8-507!5-50 7 .7-3 | 273 -3 7-3 7-3 .7-3 .7-3 12K K
- | c2/05 2205 =
! R20753R2077 $R2078 e /50 f 2208
— | $ 220 247 150 | = = ¥ .005 +322
g — s it it I
| L___R2073 | ,z073 | c2106 it cz146 ¢ c2/86 -
600 .3-.5 150 cz/26 150 c2/66 150
bl ]
— = — 150 150
R22/6
P il (el Bl I - L2133 - =~ - == 360
|
Vv /084 8
$60U8
R2085
m +300
. SEE
7 J_ DELAY LINE
2085 DIAG.
6 I .005
22083 © R2095
390K
ooV
VOLTAGE READINGS WERE OBTAINID
WITH CONTROLS SET AS FOLLOWS.
INPUT SIGRAL ... NONE
TRIGGER MODE AUTO,
POSITION . . TRACE CENTERED
SEE ALSO IMPORTANT NOTE ONTIME BASE TRIGGER DIAGRAM
TO TERM.24
+ TIME-BASE AER
INTERCONNECTING SOCKET

H,

SES DAQTS LIST FOR BEARLIER
VALUES AND S/N CHANGES OF
PARTS MARKED WITH RED
TINT BLOCKS

JR
0i-i5/62
CIRCUIT NUMBERS
LOWER BEAM
VERTICAL AMPLIFIER



la}

+ 350V

+225v
LE64
280w
RS G4
1OK
+225v +350V
vV
TIME~BASE A V554 S564
INTERCONNECTING H6AUG 6AUG
SOCKET .
RSSI R5ES
R556
12K
+7225v

VS&68A
6DJU8B

—1SOoV

TYPE S5S5 O0SCiILLOSCOPRPE

RS 6!

DELAY
STOP
ADJ.

R569

V5S85A VE
Y26DJ8 Vo
| cs84
R8I ™ 27
100 5
— A
|
R586 R
3 1BOK
R571
10K
R572 RSB7
tOK 39K

MULTIPLIER

TIME-BASE A
DELAYED TRIGGER

1-10

2

=150V



+100Vv

;_ _____ 9
=
RS927 I
47 I —I- =
1
Il
c597 N
. !
350V +3sov V568B| T 005 i
= Y26DJ8| = i
cs94 R594 i
a7 IOK (i
\ 7 I A
y R596 ! ! !
RS9 100 = (.
270K L e !
] 1
R598 P
150V K LA

¢l

TIME ~ BASE B
INTERCONNECTING

SOCKET
RrRS87
3K
ME-BASE A
AYED TRIGGER
_TIPLIER 1~10
SEE DARTS LIST FOR EARLIER
VALUES AND S/N CHANGES OF
PARTS MARKED WITH RED
TINT BLOCKS
M H
o1 - 14 ~ 62
C, DELAY PICKOFF

CIRCUIT NUMBERS
550 THRU 599



FROM
VERTICAL
AMPLIFIER
UPPER BEAM

-
i
r*—’w I ’Tﬁﬂ)’\ Y S YO M
c1380 €382
68uuf 68t
|L e Jl/u/u
LAY 1
cras0 ) 362
5 5
clz01 M crz02 X €1303 A#ci359 L cr304 L cr1305 1L cr306 1L €1307 i c1308 17 c1309_ 17
73 7T 37 -3 7 / 7-3 7 -3 7-3 7] 737" 73 -3 4
C1361 c1363
5 R/301 O RIF02
1K T 1724
al; it
1381 /383
—— 00— 200 ~ il 000 \Q.QQJ"—\MLQJ el \MI—\M
- :
I
b e e e e e e e e — L1305 - — — —

Cl15368 c/370
5 .5
c/317 14 c1318 J# 1319 X cr320 ci32/ \f ci322 A €323 X 1324 7 c1325 L ci326
-3 . 7-3 -3 -3 73 o 7-3 7 7-3 7 -3 -3 7-3
€/1369 cra7
.5 R1305 1.5 R1306
1K /1K

—————————— L1305 CONT. — — — — = — = m e o — e e — - - -

cl1334 VX 1335 X C1336 L7 1337 L 1338 L7 1339 L7 1340 X 134 X €342 L7 C1343 X 1344 X C1345 17 Ci34¢
7=3T . 7-2 0 . ~.7-3 T .7-37T -3 73 7-3 T 7-3T 7-3T W73 T 73T .7-3

TYPE 555 OSCILLOSCOPE A,



52
u/u/'
c1364 c/366
.5 .5
c130747 c1308 " c1309 7 1310 cran ¥ crziz X cryz X crza X 1315 LA cr3i6 f
7-377 7-377 7-37% 7-3 7 73T 7-377 7-377 73T -3 .7-3 T
c/I365 c1367
RIZ02 7.5 R/303 .5 R/304
1K /K /K
?5{
x/u
080 ——000 ——0b0 ~ 900 —— 900 —— 200 - 2b0 —— 000
———————— L13OB — = — = m m m e e e e e e e
———————————————————————————————————————————— e T e A R
[
THO—— TG ——THO IO THO BT LI IO ’UTO“
1372 | cr37a L J
1.5 T .5 T
X c1324 X c1325 Jfcr326 | c1327 A& c1328 X c1329 X ci13zo X crzar Y cizze Y cizoy
3 -3 7! 7-3 7! 7-37 7-37T .7\97‘g 7-3 7-37T 7-3 7T .7-3 /! .7-3 7(
) 1373 4 €375
1.5 RI3O7 1.5 T R1308
. /K . 1K
000 ——— 000 \200 - 000 - 000/ 200 | Q09 \,st;—\m;——
|
_____.___._____-_____._.___-__._._______.._______'_____.J L e - 11338 —— — — — —— — —
___________________________________ -
I TO LOWER)
—JUIP—fTSW\——’bﬁcL-—fUHU\——/GOU\——JUOU\—-fcm‘ 1IN "glﬁ\ DEFLECTION
" PLATE
L1354
.9-1.6
343 7 cr344 A c1345 7 C1346 )7 1347 7 Ci398 | F 1349 F 1350 17 \ TO UPPER
7-3 7 . 7-3 4~ 7-3.1 .7-3 -3 -3 7-3 A .7-3 7 GUN
LI3558
.9-16
TO UPPER
—&Lﬂf—\ﬁﬁﬂ/—\wﬁmgj_—ﬂd&/_\ﬁ.&/_\w \921{/ — DEFLECTION
i PLATE
___________________________________ J
o1 -20-62 JR
GAB
UPPER BEAM
A DELAY LINE NETWORK

CIRCUIT NUMBERS
1300 THRU 1355



; L2304~~~
|
Ly &l — R —— T T ——
cz380 ca3ge
68 uuf 68 uut
it i
casco.l. ca3e2 L.
VERTWAL casor | czace lr 7T caso3cesse ) cesoq c2305 Jczs06 ) "5 cesorlf cesos L cax
AMPLIFIER 7-3 7 7-3 7‘C235/ 7-3 /] 1T 73/ 37T .7-37] co363 7-37 7371 .7-.
LOWER BEAM 1.5 <Resol /.5T 3Ra2302
1K 1K
) IL it
|1} W
cz381 c2383
68 uuf LG8 uuf
L 900 000 — 200 080 —— 000 - 000, 000 —— 000 —
|
b s L2305--~
———————————————————————————————————————————————— L2304 CONT, ——————=—=——m
LI LA 11N LI PO AL 411N LHIoO
cz3e8.L. czz7ol
ce3i7 VY caais L cz3r9 L casz0lf casas (S caez X cz3z3 f czoae f caza5 |f cz326.
73 .7-3 7-371 .7-37T 7371 .7-3/F 7-3 7 7-377 .7-31 .7-3,
czass_L ces7i L
1.5T R2305 .57 R2306
IK 1K
090 - 00— 000 —— 080/ D00 —— 080 —— 200 ——
————————————————————————————————————————————————— L2305 CONT. - === ———— === == —— ===
——————————————————————————————————————————————— L2334 CONT. —————=———=—m————————
cz233e LS cz33s, 7 ce336 L c2337 |/ ca338 ) casas | careo | casal L cesaz | <2943 | c2344 |/ cz345 )7 c23
T=374 737 T-3/ 7-3/T .7-37 .7-377 3-37 3-37 .7-3 7-37 737 737 7-

TYPE 555 OSCILLOSCOPE

L2335 CONT—————~




ce3sz
68 upuf
nl czsesl cesss L
czso7 | casos ” ca309. ) cazio czsn M cesiz W cesis M cana W cays ) cae L7
o3 7-3 7 .7-37 7-3 /7 7-3 7 72371 7-37 .7-3 7 -3 .7-3 7
c23651 cz2367 L
ﬂ‘ R2302 1.57] R2303 1.5T R2304
IK 1K 1K
B Eammm—
2383
.68/1}4{
‘ 20— 000 200 099 —— 000 —— 000 Q40— 000 —
————————————— LB B0 — — = m e e
T - L2334 -— e
Lo
— PO ——TY O At I SN L I T HHO™ LIHT™
ces7zl cearel
23 |/ ceseq X ce3e5 L c2326 : ca3z7.\” ce3zg_f case9 S ca3zol” ce33r \fce332_\fcas33l”
3 7-377 .7-3 /! .7-3/! 7-3T .7-37T .7-37! 7-37T 7-37T .7-3T .7-3T
c2373_L cz2375_L
73 1.5 7] R2307 1.5 R2308
K 1K
= =
— 000 —— 080 —— 080 20— 080 —— 00, 00—
T o o A S L Y= N —
T T e T e — s o e -1 N
| TO LOWER
A T T B T T R DEFLECT IoN
L2354 PLATE
.51
ce3¢3 ) c2344 " o345l C2396 U c2ae7\l cosaall cosesll czasol
T35 73 A Fo3 737 7-37 737" 1-377 7-37 f TO LOWER GUN
L2355
o TO UPPER
:—\Q!LQJ—\DJLU—\MM/ bt b b —abe—abe, ; \94{92 > DEFLECTION
l PLATE
e _1 J

MK
ol-14-62

LOWER BEAM
A, DELAY LINE NE TWORK

CIRCUIT NUMBERS
2300 THRYU 2355



R890
R8I
"Re92 —

——

RB96 RB97
R893 C897 R899

555 AMPLITUDE CALIBRATOR 4




SWITCH DETAIL

1

CALIBRATOR

MULTIVIBRATOR

.

+100Vv
CAL.

) d ADJ. CAL. OUT
R879 C.F.
10K
rR88o0
1OOK +225Vv

va8csB
Y2 12AU7

RrR883
100
AAA

100 |

o— 20
o—4¢ 10
O—d 5
O—4 2
0— !
o—e 5
o4 .2
o—e ol

o——4 10
O——4 S
o—¢ 2
o—9 1
o—e .5
o—9 .2
o OFF_
*l‘S’OV
2R

TYPE 555 OSCILLOSCOPRPE

R8BS <
9.85K

R88¢
6.375K

R887
24K

RrRagss
1,025K

Ra89
[=3)e]

R89%0
200

R821
100

RrR&%22
60

R893
40

VOLTS

MILLIVOLTS

Sw 870

———————————————— AMPLITUDE CALIBRATOR |- —————-

SECTIONS IR & 2F ARE GROUNDED

Ay



CAL. OUT

C.F.

+225V

\ASISIS] =)
Y212AU7

CAL.
ouUT

R&s8s
2.8K

R898 Q

100

R886¢
6.37S5K

R887
24K

rRass
1.025K

Raas
&0

R89%0
200

R&82I
100

PAAAPAANPVNAAAANGNNN4

R892

o
O

R893
4

l||'—’?/\/\AV\/V\4

Sw 870

IOOK

RB‘?'I% _T_ c897

100 .00}

ITUDE CALIBRATOR F———————————— —~

IS IR € 2F ARE GROUND!

ED

—O~—O0—— ‘
-0
O
O
O
a®l
O
0

O R8%6

—0

p—O0

—0

—oO0

—0

am—t4

—0

—-oC

—0

L—o

iﬁsw
3FLER 1F -28

M.+
02~ 7 —e62

CALIBRATOR

CIRCUIT NUMBERS
870 THRU 899



T9OI
UMREG.
+330V
+350V (DEC.)
c08 _L
.00l T
c9ooe
Rell
R90O7
1LSK
C903 R906
I.ooa 4TK
+io0V
(DEC.)
Voi4Aa
¢l /212AU7 <RoI4
= 470K
=z |
Vvol4B
[ =212AU7
™.
3
-150Vv

L9732

=50V
CRT BEAM—ROTATION CIRCUIT

UNBLANKING UNBL AT
FROM SwW 432 FROM S\
(HORIZ. DISPLAY (HOR!Z. Dis
SWITCHING) SWITC
coz1 L
Nollan
1 cvz0
T .01
R920
47K INTENSITY
+100V -~
(oEC) | c933 | co3s
T s00 T s00
[I' b AAA vass
R935 TSSS
™M
¥235 | yoaz
5642
M HELIX
1T
c932
.001
1 c93t
V%62 T .0
5642
E:@—‘ CROSSTALK
. SHIELD
Vo2
@::TO 2 INTERGUN |
——
e TO V932
e TO V942
+ 00V GEOM. ADJ. 1
(DEC.) +500V
RSGIiO |
1 OOK 1
= R950 _
c9az 820K +225V | - ;J
047 ,—HV ADJ. D
@ osa VERT. — 1 9 <R
. ; DEFL.PLATE L—J—T—L—L—wﬁ
LOWER SHIELDS 1 /]
ASTIGMATISM ] I
R953 +500V !
1.5M : +22¢
R964 | —
c943 L R954 JOOK 1
ol T 1.5M +350v }
vezsvi lop e
R956 o, ___ 1 ____]=
2M 8 !
BEAM M
ROTATING coan —
colL i
o1 T
LOWER GUN
R9S7 12l 3013
™M
R344 R947 R847
10K 27K 27K
AAA MA—
DUAL-TRACE CHOPPED
BLANKING FROM V5348 coas_L L. caas
(HORIZONTAL DISPLAY SWITCHING) > o0 T NeJ|
NORMALLY CLOSED — O,p—————« —<
Al i
CRT CATHODE & B (
) / R948 R848 '
SWI4E, ™ '™
CRT <
— | CATHODE = = | CAT
SELLECTOR - N SEL
E;

TYPE 555 OSCILLOSCOPRPE



LANKING UNBL ANKING
M SW 432 FROM SW 332 —s—e—AAA
JIZ. DISPLAY (HORIZ. DISPLAY
"CHING) SWITCHING) §872§
T cs2
928 cszs [ ] rszs | O
m Ot A 4.7mM
] cozo L
R&826
M
™M AAAS
R&820
INTENSITY] 47K
UNREG.
+100V +330V
(DEC) (DEC.) +350V
vaso
TSSS
c83l_ L
o1 T
HELIX
v8e2
S/NI0I-995 5642
I N
X +500 V- '
| 1
1 1
i i
: R862 |
. IS0 K
CROSSTALK : !
SHIELD A I +100V
| : (DEC.)
! R863 | V8I14A
56K
INTERGUN I1SOLATION | - i RBI4 V212AU7 i
SHIELDS ; | 470K -
s 1 ) 7=
i +225V !
Lo i o o m =
SHIELD VOLTAGE =
ADJ.
ADJ. 1 GEOM. ADJ. 2 +100V
+500v (DEC.)
oiRBel
TIOOK
+350v R85O = val4B
+225V 820K ca4g2 17212 AUT |;
HY AD U~ P .o47T -
9, SR863 RBS2 ¢ ¢ . 2 f —
| UPPER
ASTIGMATISM Y
+500V R&s3
+225v 1.5M ~i50V
R864
100K R854 1 c8a3
+225V f.am T
2
A - RE856 SEE PARTS LIST FOR EARLIER
2M VALUES AND S/N CHANGES OF
PARTS MARKED WITH RED
4 TINT BLOCKS
_Lcaaa
T .01
UPPER GUN
2 RBs7
™M
R947 R847 RB44
27K 27K JOK
e —AAN—4 —AAA ¢ AAN
DUAL-TRACE CHOPPED
coaa_| 1. csas BLANKING FROM V524B
L0V 7] el

I~ T * (HORIZONTAL DISPLAY SWITCHING)

N <

/ R94& R848 \
_54_/____ ™ ™M \SW848
RT CRT
{ODE = = CATHODE
. CTOR|  ~ - SELECTOR -

Es

-b——%__—O/NORMALLY CLOSED

CRT CATHODE

MK
0ol -28-61

CRT CIRCUIT

CIRCUIT NUMBERS
200 THRU 275



i

POWER SUPPLY

INTEEEEEQEC—"%TING INDICATOR UMlT—-{

T

L790
SWaOoHL
POWER
AC SUPPLY |« 13 i
4 3 2 1
F&ol Tkéeol SATURABLE N
TA 133°F REACTOR 133°F
l0——4¢ THERMAL THERMAL
| CUTOUT CUTOUT
Feoz ' TK750
sA i
oo o s is
T750
+ o
u
i2 i2 "Ej
<
w 'z
3 To
T o
DC SUPPLIES Jayrs
FAN L—<.4%—<r4 FAN wy
T602 oy TGOl 2 <4
4 uf 4 w Jd
- > = po g
@ F 2 3
- Q 2 9 2
n7vac 2 i ; o
3 2 3 z
K q
o o
2 - 2 -
ﬁ ut
=
s
g g
) ul ! Iy
I
U 16

117V ACWIRING DIAGRAM

POWER DISTRIBUTION PLUG
LOCATED ON REAR PANNF.L\Y

+500V TO UPPER
& LOWER-BEAM
HORIZ. AMP.

T3S0V

+330V UNREG.
DECOURPLED
TOHV OSCILLATORS

+225V DECOUPLED
TO LOWER - BEAM
HORIZ. AMP.

+228v

+225Vv DECOUPLED
TO UPPER ~ BEAM
HORIZ. AMP.

+100V TO CALIBRATOR
& UPPER ~BEAM
HORIZ. AMP,

+100V

+100V DECOUPLED
TO HV SUPPLIES

=150V

+500V
9 |
- == -
- _L
- cT N
+350Vv gx=omf
10 2
lc773
I 2. X 20.uf
A f
" 3 -
TOTERMII, T750 ~=—| - '
RS l_c775A
I uf fcrrea L R776 L7765
+225V L 7 Ouf T 47 TI5uf
12 4 - o= =
TO FAN = am == | -
LcwsclcwsaT -
I'O“/ 1024 R778 Lcr78a
f 47 Tisuf
13 5 B =
TO TERM 4, T150 ~=—{mm  wm > +100V SREETTS
Tisaf
- F
14 & _LC'IBO T
TO TK750 ==  =m szns/.‘/ e _L -
+ Cc784
= 'K e 2s5uf
+
15 7 -
TO TK750 «—mm =M} —» TO TERM I2,T750
) .,
. “ s 180V I\§X5Mf
TO FAN - e [
TERM |, T753 ¢
- INDICATOR UNIT
NOTE:

¥ LOCATED ON BULKHEAD
f LOCATED ON UPPER BEAM HORIZ. AME. CHASSIS
+ LOCATED ON LOWER BEAM HORIZ. AMP. CHASSIS

DECOUVUPRPLING NETWORKS

TYPE B35S OSCiLLO SCOPRPE

SEE PARTS
VALLES Al
PARTS MATL
TINT BLOC

AC SUPF

&~

234V AC

W7V AC
(SEE NTV AC

V794
6CZb

TO Vo224
VeI

;. CARLIER
WGES OF



R—

T750

TRANSFORMER

z
REGULATED HEATER

D UPPER
~BEAM
MP.

NREG.
ED

CILLATORS

ECOUPLED
R-BEAM
ME

ECOUPLED
R-BEAM

P,
CALIBRATOR
-BEAM

MP.

COUPLED
IPPLIES

SEE PARTS LiST
VALUES AND S/
PARTS MARKED WITH RED
TINT BLOCKS

+

fe POWER SUPPLY ANTERCONNECTING Lty iNoicaTOR LNIT—]
L790
SW&O !
POWER ES
AC SUPPLY | 3 2 <13 i
4 1
e [ S e
. 4A 133° 133°F
—6‘\9—04!; p THERMAL THERMAL
! CUTOUT
FGo2 ! CTUKT7O S%T
3A
,—6\9_4/2 is i5
T750
N
FA o
_@: 12 ; w
~d
<Ll
3 Luz
FAN Td
14— e 2 8o
o Tootd =]
4 bTe028 Teotd k4
= > b3 53
=L g g i
234V AC = Y re 1 i o
3 3 v
z z
< <
o o
2 - 2 =
o
i g
% <
) 3 |r 2
T o
I i
234V AC WIRING DIAGRAM
NTERCONNECTING
POWER SUPPLY T CABL;T—E—]L«— INDICATOR UNIT
T o]
- 16 16 ! 75 ,6 bu,bn
! S UPPER BEAM VERTICAL
I ELEV. TO +225V
: bu,gn
2
117 VAC SATURABLE | bu, gn
(SEE ' TV AC WIRING DIAGRAM) REACTOR : LOWER BEAM VERTICAL
| ? ELEV. TO +225V
| bw brn
3
! 2 bu gy
| LOWER BEAM VERTICAL
4 kS 2 . | 20 _ELEV. TO +iooVv
i3 139 | bu,y
1 23 b
270—---J — P4 Y
L790 j’: LOWER BEAM VERTICAL
= 2% _ELEV. TO +I100V
bu‘gk_’
+350V 26 b
HORIZONTAL AMPLIFIERS
25 CALIB. & HV SUPPLIES
bw,b
ng%c')( ALL s =
SECONDARY WINDINGS bu, o
i I TIME ~BASE A
bu v
29 =
bu,bn
% 20 TIME -BASE B
v794 bu,r
6C2Z25 20 =
bu,y
SWEEP AMPLIFIER
350V 22  ELEV. TO +225V
V799 e bu,gn
2A5-15 - DMy
UPPER GUN CRT
14 ELEV. TO -i350V
bn,
3. cbn
LOWER GUN CRT
8  ELEV. TO —I350V
REG. HTR. ©
ADI. i, bu,r
2
bu ,bn
7 7
TO VG24, V634 Vesed, Ves4,
VeI<4 " "
/
' GROUNDED AT V727
REGULATED HEATER SUPPL Y
OR EARLIER
HANGES OF M
01-28 -6

AC WIRING DIAGRAMS
DECOUPLING NETWORKS
REGQULATED HEATER SUPPLY

CIRCUIT NUMBERS
170 THRU 199



+ 50V
R717
viaz lo‘l”li?
64 vo9s. vés>  verr  vror  v79.
A~ vaes vose: veas /_w INDICATOR N +
oN T 750
bu,o busbn 8
8 . ~oTEAM. 19 3 1 3 45 » Yt eaum, 12 L £ T S TERM. 10
y 8 6.3 . 4 9 6.3y 7 B 4 4 8.3V
TERM. 12 1 TERM. 11 TERM. 11
T b I
vise w6y  vIS? v,
ve3+ V624 V799 _799 724 —
3 4,5 2 3
11 )—0 TERM. 11
. o B 14 bu,bn |
6.3v
2798 {9
4 7>—0TERM. 12
= bu,bn m K&0! l
SEE REGULATED REG. HTR.
HEATER SUPPLY ADJ. [
PIND KEOO,
£ Ke&oI-1 |
POWER SUPPLY CHASSIS GRATICULE LIGHTS c602 |
T 50
8603 8602 I
"
w8  vI4d vars  vaas véie  vsi3 vs54  vse4  Vsss vs85 vass  v443 '
0 0. 0.0 .0 0 , 0
TERM, 26054 | W I 2 I &5 TERM, 26 &2“;’ vs | = | 3 I 2 I 21 |rean :‘;’yv S TERM. 26 :“d: 4 I 2 [
6.3V R . )
TERM. 25 = 5 = 2 TERM. 250 4, 2 J 3 2l vean, 2l ream. 25 o ) 2
I 5a, bn ey T, gn bu,bn p
= vs24 V800 VI DELAY PICKOFF GROUNDED ON ve00 v9i4 V534
T UCHASSIS T T T LEFT HORIZ.
AMP. CHASS IS 152>
ELEVATED TO
+225V ON V484 V484
vala LEFT HORIZ. AMP.
CHASSIS
sur 4 TERM, 21
TERM. 26 L | S
6.3V TERM. 220 16>
TERM. 25 0=
LEFT HORIZONTAL AMPLIFIER CHASSIS —— ‘ RIGHT HORIZONTAL AMPLIFIER CHASSIS————— /2>——
RIGHT EXTERNAL HORIZONTAL
AMPLIFIER CHASSIS
v4s VI35 vias viz3 v4s vigs viss virg N
bu,v u, -
4 4 8 4 ﬁn)—o TERM. 16 4 4 6 4 ﬁn)—ornu_aa
= — = = — 6.3V = = = = = 6.3V
5 5 5.4 3 - s 5 5.4 3 -
>—O —OTi
bu.,orEEM‘ s vier vis2 vI6t visz ” b:ll‘. 29
vi2s Vi3 vi83 viod vag 3 3 9y 9 9 vitg w25 vizs via3 Vi3 vzg
4l sl a8 4L 2L 6.3V TO % dndky: 200~ TO +75v 20— TO +75 41 il 5‘_[1 ‘:q tq i_(] 5.3V T0
- - - . ~ = k] T ls L T ls ~1s - -
3 - 5 = 4 SOURCE u 225 25— To +ioov 21— 70 +100 =
W8 B
TIME- BASE 21 TIME-BASE 22
CHASSIS CHASSIS
+225v
vizza viod4
+ 100V f\ a/q84
cre23 3, 4 100K
-oos~{ [ 1 5
R1424
150K T == C1424 vj043
viol¢ viozq I .005 vio64 vilig Vi34 vit5q viize viig4 vizid
oy L1501 ) =0 s s
INTERCONNECLTING L —ﬂ——ofElM. 20 TERM & IjV 1 l 1 1 3 1 l 3 FGOZ%
SOCKET &.3v 6.
! | s nt) TERM. 19 TERM 7 < = 4 2 - 2 2 4
' | bu,gy bu,gn
¢ 13 ; vios4 viios viz4 Viieq viie4 vitaq vizos
1
[
L ) o] ] o) s
[ ¢ 1
I | <+ < 4 < 4 14 4 - -
L C1433
UPPER BEAM VERTICAL AMPLIFIER CHASSIS 008
v2223
+ioov f\
R2424
150K
[C2424_1
v20i4 V2024 005 T V2064 V2i4  v2I34 V254 VRI74  V2I94 V224
: . = 00 0 0 - )
INTERCONNECTING S 28X o TERM. 23 TERM. & 02457 3 l 3 1 3 l 3 a 3 3
SOCKET 6.3v 6.3V
' | heid =) OTERM. 24 TERM. 9 4 4 4 4+ 4 4 4 e
) bu, g9y bu,gn
1> V2033 V2054 V2104 V224 V2144 V2/64 V2I84 V2204
1
|
L L) ) 0 .0 0 W]
) )
1 ! 4 14 14 14 14 14 14 4

LOWER BEAM VERTICAL AMPLIFIER CHASSIS =G5

EYS S
i-te-gg

TYPE 555 OSCILLOSCOPE HEATER WIRING DIAGRAM
+



—O TERM. i0
“oTERM. 1}

| re02
% T 50
4

3:

e V534

1]

UM, l\
HTS
43

bu,
. ﬁn)ﬁorrnu.aa
e = 6.3V
$———>18 >—OTERM, 29
bu, bn
vza

. 5
g |4 6.3vTo

Swa

194 vizi4

194 V22/¢
3

4

64 V2204
3

4

| wTERCONNECTING
i_ ——}|4>%/4
| 7K 750 |

| /5 >—> 15
I 16 >—>16
{ FAN |

| G

INDICATOR
UNIT

TKSO!
et

REMOVED
/5 1320

TERMINALS
ON T&02

-
=
RE2 RE47 +100V
el 125K
<640, R62.7
125uf 470K
L
RE15
. 8K
R638
sk Lcees
-22.5 R6/6 T 2X40uf
= 10K
2639 o
150K R,?,f
-150v
RIFPPLE 4mv p-p
R761 1c760a
150K T 4ouf R7ST
20 p760 D§} »sgov RIPPLE (omv :\Eoov
bl R758
120K
+ 410
R759 R762 c7s08
27K &2« 4Louf
b V2378
+350¢ ) 426080  ~i50v
R733
78 D722 *500v vizza | voz7e R737
726080 |, 726080 1.25K
R0 lezo L Leaw
2X1004F] 241004 R7?36 R738
25 1. 25K 1.25K
8 lanaz ! + 350V
220K RIPPLE &mv P_?,N

PEAK 10 PEAK RIPPLE AND YOLTAGE READINGS
WERE OBTAINED WiTH CONTROLS SET AS FOLLOW'S:

VERTICAL INPUT SIGNAL
TRIGGER INPUT SIGNAL
LNE YOLTAGE .
STABILITY (BOTH TIME-BASES) .

. NONE
- NONE
L7V AC

SEE ALSO IMPORTANT NOTEON TIME-BASE TRIGGER DIAGRAM

+. CCW, BUT NOT
SWITCHED TO PRESET

V2028
, 726080

V2324
2 726080

R707
750

RIPPLE 2mv P-P
+

+330V
UNREG,

225v

+/00V

Lcsez sr680
o/ 333K
8 RE88 ve&4
1T LEM L 6 /124X7
7602 8 NOT USED i =) -o.7
R682 )
6.3V .54 Veos 120K R6a!
&
a L2172 220K
E TO V647,V677, V794,
6.3V 104 y707 V24, Keoo, xeot = -150V
W 2 S—GROUNDED AT ver7 i —r5ov N
KEOI-2
TO V727,V737
6.3V 64 754 v 756 v 757
; t |
N ELEV. T0 +350
AT v727
b D72 +165
R677
Rer Lesa 500
82K T,
2X 200uf Rssss V6774
. 60
- {]5} 126080
R667 <
THERMAL L
/EELAV TUBE = 820k R?:é‘ .
6.3V +/00V RIPPLE 4 my P-P
4 KGO0 FROM TERM.10,T602
RECE CE650 1 R650
47K .01 333K RE678
PILOT sk
8éeo! venr +46 -.28
RECS RES/
F9K =
c60/ = 290K
«02 SEE PARTS LIST FOR EARLIER —=
VALUES AND S/N CHANGES OF N = -150vV
PARTS MARKED WITH RED
TINT BLOCKS
anm
Ql-26-82
F3 LY POWER SUpPPLY

CIRCUIT NUMBERS
©00 THRU 169



e TIME BASE A

INTERCONNECLTING SOCKET

INT, TRIG. $1G.
T IME~BASE ALB
FROM PIN 3,VI223A
(UPPER BEAM V.A.DIAG.)

INT. TRIG. S
TO TIME-BASE
FROM PIN &V

(LOWER BEAM 'V

FROM T750
6.3V

T

I I S R O i DR DR T

HEEHEEE HEEB B

d M

|

1

SAWTOOTH =150V + 100V +350V UNBLANKING PULSE
TO HORIZ. DISP. TO HORIZ. DISP.
SW332-2R +225V +500v Sw 332-3F
SW432-2R Sw432-3F
— J
Y
FROM

POWER SUPPLY

TYPE 555 OSCILLOSCOPE

SWITCHING PULSE
TO HORIZ. DISP,
SW 332-4R
SW432-4RrR

SAW T
TO HORI
SW 43
SW 33



Q.)

INT. TRIG. SlG.
TO TIME-BASE ALB
FROM PIN 8,V2223pB
(LOWER BEAM V.A. DIAG.)

INTERCONNECTING SOCKET

TIME BASE B

—1

FROM T 750
6.3V
AC

+75v

0 H O H H

z
1B DEoE

M HEE MM

N

BB MU

SAWTOOTH -150V +100V +350V UNBLANKING SWITCHING
TO HORIZ. DISP. PULSE TO PULSE
SW 432-2R +225V +500V HORIZ. DISP. TO HORIZ. DISP.
SW332-2R SW 432-3F SW432-4R
N - J SW 332-3F SW332-4R
FROM BRIGHTENING
POWER SUPPLY PULSE TO
PINILVSI3
(HORIZ.DISP. SW. DIAG.)
G B
ol -7 -62

AEB INTERCONNECTING SOCKETS




MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with
latest electronic developments by adding circuit and
component improvements to our instruments as soon
as they are developed and tested.

Sometimes, due to printing and shipping require-
ments, we can't get these changes immediately into
printed manuals. Hence, your manual may contain new
change information on following pages. If it does nof,
your manual is correct as printed.



TYPES 21, 22 (3)
Mod. 6431

21 Eff. SN 4310 22 Eff. SN 4320

V152 Change to 12AL5 Checked 157 -075



MOD 6860
Type 21 - Tent S/N 4970
Type 22 - Tent S/N 4990

Connectors Change to Chassis Mtg. "D" hole BNC 131-126



TYPE 555

Accessories List

P6000 Probe Change to P 6006 Probe 010-127
A510 Binding Post Adapter Change to BNC 103-033



TYPE 21, 22 Plug-in
MOD 6779

21, Tent S/N 4730
22, Tent S/N 4750

SW8 Change to 222-560
C2 Add .01 uf Cer. S500v 283-002
C5 Add .01 uf Cer. S500v 283-002
RS Add 10 meg 1/2w 10% 302-106
R10 Add 10 meg 1/2w 10% 302-106
As per schematic attached.
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