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SECTION 1
CHARACTERISTICS

Introduction

The Tektronix Type 453 Oscilloscope is a transistorized
portable oscilloscope designed to operate in @ wide range
of environmental conditions. The light weight of the Type
453 allows it to be easily transported, while providing the
performance necessary for accurate high-frequency measure-
ments. The dual-channel, dc-to-50 Mc vertical system pro-
vides calibrated deflection factors from 5 millivolts to 10
volts/division. Channels 1 and 2 can be cascaded using
an external cable to provide 1 millivolt minimum deflection
factor (both YOLTS/DIV switches set to 5mV). The trigger
circuits provide stable triggering over the full range of
vertical frequency response. The horizontal sweep provides

a maximum sweep rate of 0.1 microsecond/division (10 nano-
seconds/division using 10X magpnifier] along with a delayed
sweep feature for accurate relative-time measurements.
Accurate X-Y measurements can be made with Channel 2
providing the vertical deflection and Channel 1 providing
the horizontal deflection (TRIGGER switch set to CH 1 ONLY
HORIZ DISPLAY switch set to EXT HORIZ). The regulated de
power supplies maintain constant output over a wide varia-
tion of line voltages and frequencies. Total power consump-
tion of the instrument is approximately 100 watts.

The following characteristics apply over an ambient tem-
perature range of —15°C to +55°C, except as otherwise
indicated. Warm-up time for given accuracy is 20 minutes.

VERTICAL DEFLECTION SYSTEM

Characteristic

Performance Requirement

Supplemental Information

.-Beﬂecrion Factor
steps for each channel

5 millivolts/division to 10 volts/division in 11 calibrated Steps in 1-2-5 sequence

Deflection Accuracy
control fully clockwise

Within 3% of indicated deflection with VARIABLE | With gain correct at 20 mV

Variable Deflection Factor

10 volts position.

Uncalibrated deflection factor at least 2.5 times the
VOLTS/DIV switch indication. This provides a maximum
uncalibrated deflection factor of 25 volts/division in the

TR e T R TR

Frequency Response (not more
than 30% downj Type 453 Only With P4010 Probe
20 mVY to 10 VOLTS/DIV Dc to 52.5 Mc Dc to 50 Me
10 mV/DIV Dc to 46.5 Mc Dc to 45 Mc
5mV/DIV Dc to 41 Mc Dc to 40 Mc
Channel 1 and 2 cascaded Dc to 25 Mc Dc to 25 Mc Measured at 1 millivolt/division
Added Dc to 52.5Mc¢ Dc to 50 Mc Measured at 20 mV
Risetime (calculated)
20mV to 10 VOLTS/DIV Less than 4.7 nanoseconds 7
10mV/DIV Less than 7.5 nanoseconds 7.8
S5mV/DIV Less than 8.75 nanoseconds 8.75
"Channel 1 and 2 cascaded Less than 14 nanoseconds 14 Measured at 1 millivolt/division
Added Less than 4.7 nanoseconds 7 Measured at 20 mV

Input Re Characteristics

Typically 1 megohm (=£2%),
parailei by 20 pf {+3%])

Maoximum Input Voitage

600 volts combined dc and peak
ac

Input Coupling Modes - -

Ac or dc, selected by front-panel switch

AC Llow-frequency response

Typically 30% down at 1.6 ¢cps,
AC GND DC switch set to AC

Trace Shift Due to Input Grid
Current

Less than 0.4 division at 5 mv

Vertical Display Mades

Channel 1 only

Channel 2 only

Dual-trace, alternate between channels
Dual-trace, chopped between channels
Added algebraically

O
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Characteristics—Type 453

VERTICAL (cont’d)

Characteristic

Performance Requirement

Supplemental Information

Chcoped Repetition Rate

Approximately 1-microsecond segments from each chan-
nel displayed at repetition rate of 500 ke, *=20%

Attenuator lsolation

Greater than 10,000:1, dc to 20 Mc

Common Mode Rejection Ratio

Greater than 20:1 at 20 Mc; input signal less than eight
times VOLTS/DIV switch setting

With optimum GAIN adjustment
at low frequency

Linear Dynamic Range useful for
~ Common-Mode Rejection in
.= ADD Mode

Less than 10% incremental sig-
nal distortion for instantaneous
input voltage of —10 or 410,
times YOLTS/DIV switch setting

Polarity Inversion

Signal on Channel 2 can be inverted

Signal Delay

Approximately 140 nanoseconds

Vertical Linearity

Less than 0.15 division* compression or expansion of 2
division signal when positioned to vertical extremes of
display area

Includes crt linearity

Trace Drift (after 15 minute

warm up) Time Temperature
20mV to 10 VOLTS/DIV Typically  less | Typically less
than 0.25 divi- | than 0.025 di.
For Service Manuals Coptact sion/hour vision / degree

MAURITRONTECHNICA] SFRVICES
10 mV/DIV BChegy Tftéexz\d‘{g\’("“”f’" Typically less | Typically less
XoN 3 .. . .
Tol-- 01844-351694 Fax- 01844-352554 than 0.5 divi- | than 0.05 divi-
el anuic - sion/hour sion/degree C
5mV/DIV Typically  less | Typically less
than 1 division/ | than 0.1 divi-
hour sion/degree C

Zhannel 1 Qutput Signal
Cutput Voltage

Greater than 25 millivolts/division of crt display into
1 megohm load

At CH 1 OUT Connector.
Channel 1 VARIABLE VOLTS/
DIV control_set to CAL

frequency Response (not

Dc to 25 Mc when cascaded with Channel 2 or into

more than 30% down} 50-ohm load .
Risetime (calculated) 14 nanoseconds
Qutput Coupling Dc

Qutput Resistance

Approximately 50 ohms

TRIGGERING (A.AND B SWEEP)

Characteristic

Performance Requirement

Supplemental Information

Source

Internal from displayed chcnnel or from Channel 1 only
Internal from ac line

External . _
External divide by 10

““Zaupling

Ac
Ac low-frequency reject
Ac high-frequency reject
Dc

3olarity

Sweep can be triggered from positive- gomg or nega-
tive-going portion of trigger signal - =

.nternal Trigger Sensitivity -

0.2 division of deﬂechon minimum, 30 cps to 10 Mc in-
creasing to 1 division at 50 Mc

Typically 30% down at 16cps

LF REJ 0.2 division of deflection, minimum, 30 ke to 10 Mc; in- | Typically 30% down at 1ékc
creasing to 1 division _at 50 Mc
HF REJ 0.2 division of deflection, minimum, 30 cps to 50 ke Typically 30% down at 16 cps
and 100 ke
ec 0.2 division of deflection, minimum, dc to 10 Mc; in-
creasing to 1 division at 50 Mec.

/
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TRIGGERING {cont'd)

Charucterisfics—Type 453

Characteristic

Performance Requirement

Supplemental Information

External Trigger Sensitivity
AC

50 millivolts, minimym, 30 cps to 10 Mc; increasing to
200 millivolts at 50 Mc

Typically 30% down at 14 cps

LF REJ 50 millivolts, minimum, 30 ke to 10 Mc; increasing to Typically 30% down at 16 ke
200 millivolts at 50 Mc
"HF REJ 50 milivolts, minimum, 30cps to 50 ke Typically 30% down at 16 ¢ps
and 100 ke
DC

50 millivolts, minimum, dc to 10 Mc; increasing to
200 millivolts at 50 Mc

Auto Triggering (A Sweep only)

Provides normai triggering capability for trigger signals
above 20 cps and produces free-running sweep in ab-
sence of trigger signal,

Single Sweep (A Sweep only)

Triggering capability same as normal trigger Perform-
ance Requirement.

Display lJitter

Less than .1 nanosecond at 10 nanoseconds/division
sweep rate (MAG switch set to X10)

Maximum Input Voltage

600 volts combined dc and
peak ac

External Trigger Input Re Char-
acteristics (approximate)

I Megohm paralleled by 20 pf,
except in LF REJ

LEVEL Control Range

At least +2 valts, SOURCE switch in EXT position
At least =20 volts, SOURCE switch in EXT =10 posi-
tion

HéRIZONTAL DEFLECTION SYSTEM
A and B Sweep Generator

Characteristic

Performance Requirement

Supplemental Information

Sweep Rates

A Sweep 0.1 microsecond/division to 5 seconds/division in 24| A Sweep is main and delaying
calibrated steps sweep
B Sweep 0.1 microsecond/division to 0.5 second/division in 21

calibrated steps

B Sweep is delayed sweep

Sweep Accuracy — A and B
Sweep

3 SEC to 0.1 SEC/DIV

0°C to +40°C —15°C to +55°C

Within 3% of indicated Within 5% of indicat-

A VARIABLE and B TIME/DIV

sweep rate ed sweep rate VARIABLE controls set to CAL
S0 mSEC to 0.1 uSEC/DIY Within %3%_ of indicated Within #4% of indicat-
sweep rate ed sweep rate

Variable Sweep Rate

Uncalibrated sweep rate to at least 2.5 times the TIME/
DIV indication, or a maximum of at least 12.5 seconds/
division in the 5 SEC position (B Sweep, maximum of
1.25 seconds/division in the -5 SEC position).

Sweep Length

A Sweep Variable from less than 4 divisions to 11.0, =0.5 divi- A TIME/DIV switch set to 1
sion mSEC
B Sweep 11.0 divisions, 0.5 division B TIME/DIV switch set to 1

mSEC

Sweep Hold-off—A Sweep
3 SEC to 10uSEC/DIV

Less than one times the A TIME/DIV switch setting

5 uSEC to 0.1 xSEC/DIV

Less than 2.5 microsecond

Gate Qutput Signal

Waveshape Rectangluar pulse

Polarity Positive-going Baseline at about —0.7 volts
Amplitude 12 volts, =10 .

Duration About 11 times TIME/DIV switch setting A GATE duration variable be-

tween about 4 and 11 times A
TIME/DIV switch setting with A
SWEEP LENGTH control

Qutput resistance

Approximately 1.5 kilohms

@
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_cteristics—Type 453

Sweep Magnifier

Characteristic

Performance Requirement

Supplemental Information

> Magnification

Each sweep rate can be increased 10 times the indicat-
ed sweep rate by horizontally expanding the center divi-
sion of display

Extends fastest sweep rate to 10
nanoseconds/division

sified Sweep Accuracy

1% tolerance added to specified sweep accuracy

‘fied Sweep Linearity

e

#+1.5% for any eight division portion of the total mag-
nified sweep length (excluding first and last 40 nano-
seconds of magnified sweep}

For Service Manuals Contact
MAURITRON TiCH:CAL SERVICES

-al/Magnified Registration

Less than ==0.2 division trace shift at graticule center
when switching MAG switch from X10 to OFF

8 Cherry Trae T5g, Chunnor
Oxon OX3 4QY

Tel:- 01844-35165: Fax - 01844-352554

Sweep Delay

Email:- enquiries@mauritron.co.uk

Characteristic

Performance Requirement

Supplemental Information

-ated Delay Time Range

Continuous from 50 seconds to 1 microsecond

A VARIABLE control set to CAL
for indicated delay

Time Accuracy
iC to 0.1 SEC/DIV

0°C to +40°C —15°C to +55°C

Within #2.5% of indicat-{ Within %3.5% of indi-
ed sweep rate cated sweep rate

nSEC to 1 uSEC/DIV

Within #+=1.5% of indicat- | Within ==2% of indicoted
ed sweep rate sweep rate

Includes incremental multiplier

linearity

~ental Multiplier Linearity

+=0.2% +03%

Time litter

Less than 1 part in 20,000 of 10 times A TIME/DIV
switch setting

External Horizontal Amplifier

Characteristic

Performance Requirement

Supplemental Information

* to Channel 1 (TRIGGER
~in CH 1 ONLY)

2ction factor

5 millivolts/division to 10 volts/division in 11 calibrated
steps

Steps in 1-2-5 sequence. Chan-
nel 1 VARIABLE control does
not affect horizontal deflection

racy

0°C to +40°C —15°C to 455°C ~

Within =#=5% of indicated | Within %=8% of indicat-
deflection ed deflection

With External Horizontal gain
correct at 20 mV

i<iyency response

Dc to 5Me, not more than 30% down

~&irc characteristics

Typically 1 megohm (=2%), .

paralleied‘ by 20 pf (#=3%)

.2 difference between X
~d Y amplifiers at 50 KC

Less than 3° -

o EXT HORIZ Connector

-tlection factor

B TRIGGERING SQURCE switch in EXT — 270 milli-
volts/division, #=15%
B TRIGGERING SOURCE switch in EXT =10 — 2.7

volts/division, *=20%,

sJency response

Dc to 5Mc, not more than 30% down

:t re characteristics (ap-
‘-oximate)

1 megohm, paraileled by 20 pf

@ difference between X
~d Y amplifiers at 50 KC

Less than 3°




CALIBRATOR

Characteristics—Type 453

Characteristic

Performance Requirement

Supplemental Information

Waveshape

Square wave

Polarity

Positive going with baseline at zero volts

Output Voltage

0.1 volt or 1 volt, peak to peak

Selected by CALIBRATOR switch

on side panel

Qutput Current

S-milliamps through PROBE LOOP on side panel

Repetition Rate

1 ke

0°C to +40°C —15°C to +55°C
Voltage Accuracy +=1% *=1.5%
Current Accuracy +1% +1.5%
Repetition Rate Accuracy +0.5% +1%
Risetime Less than 1 microsecond
Duty Cycle 49% to 51%

Output Resistance

Approximately 200 ohms in 1V
position
Approximately 20 chms in .1V
position

Z AXIS INPUT

Characteristic

Performance Requirement

Supplemental information

Sensitivity

5 volt peak-to-peak signal produces noticeable modula-
tion

I Usable Frequency Range

Dc to greater than 50 Mc

Input Resistance at DC

Approximately 47 kilohms

Input Coupling

Dc coupled

Polarity of Operation

Positive-going input signal will
decrease trace intensity
Negative-going signal will in-
crease trace intensity

Maximum Input Voltage

200 volts combined dc and
peak ac

POWER SUPPLY

Characteristic

Performance Requirement

Supplemental Information

Voltage Requirements

115-volt range

LOW—96 to 127 volts, rms, ac line voltage provides
regulated dc voltages

HIGH—103 to 137 volts, rms, ac line voltage provides
regulated dc voltages

230-volt range

LOW—I192 to 254 volts, rms, ac line voltage provides
regulated dc voitages

HIGH—206 to 274 volits, rms, ac line voltage provides
regulated dc voltages

Applicable when line contains
less than 2%, total harmonic dis-
tortion

Line Frequency

45 to 440 cps

Power Consumption

Approximately 100 watts

@



‘acteristics—Type 453

CATHODE-RAY TUBE (CRT)

Characteristic | Information

T4530-31-1 rectangular, glass en-

e Type
velope
P31 standard. Others available

- shor
' on special order

. elerating Poten- Approximately 10 kv {(gun po-

tential, 2 kv)

iticule

vpe Internal

rea 6 divisions vertical by 10 divi-
sions horizontal. Each division
equals 0.8 centimeter

lumination Variable edge lighting

-anking Dc-coupled to crt grid from

Sweep Generator

MECHANICAL CHARACTERISTICS

Characteristic | Information
struction Aluminum-alloy  chassis, panel
-t and cabinet
Glass laminate etched-wiring
boards
ish Ancdized panel, blue vinyl-coat-
ed cabinet
~rall Dimensions 725" high, 12.5” wide, 23.5"
- :sured at maxi- long lincludes panel cover and
1 points) handle}
+ Weight 29 Ibs. 2 oz. (includes power
! cord and panel cover without
accessories)

ENVIRONMENTAL CHARACTERISTICS

NOTE

The Type 453 has been designed to meet the
silowing environmental characteristics. During
roduction, samples of the Type 453 will be
hecked to assure that the instrument continues to
.eet the environmental characteristics. Environ-
iental tests can be grouped into two generai cat-
:gories: Tests which may be repeated an indefinite
umber of times without physical damage to, or
rerformance deterioration of, the instrument {Cat-
igory |); and tests which shouid be repeated only
ince as they may cause minor damage o the in-
j rument without causing it to malfunction (Cat-
l-rory 11). The following environmental character-
l‘ics will be grouped into these categories.
omplete details on environmental test proce-
;iures, including failure criteria, etc., may be ob-
‘ained from Tektronix, Inc. Contact your local
ield Office or representative.

1]
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Category |

Characteristic

Requirement

Temperature
Operating

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel:- 01844-351694 Fax:- 01844-352554
Email:- enquiries@mauritron.co.uk

Type 453 will perform to limits
given in this section over a tem-
perature range of —15°C to
+55°C. Maximum operating
temperature must be derated
1°C/1000 feet increase in alti-
tude from 5000 to 15,000 feet.
Fan at rear of instrument blows
filtered air throughout instrument.
Automatic resetting thermal cut-
out interrupts instrument power if
internal temperature exceeds a
safe operating level.

Non-Operating

—55°C to +75°C

Altitude
Operating Type 453 will perform to limits
given in this section up to 15,000
feet. See derating information
under ‘Temperature’.
Non-Operating | 50,000 feet maximum
Category i
Characteristic | Requirement
Humidity
Non-Operating Instrument will perform to limits
given in this section following
5 cycles (120 hours) of Mil-Std-
2028, Method 106A (exclude
freezing and vibration).
Vibration

Operating and
Non operating

Instrument will perform to limits
given in this section following
vibration test. Vibrated for 15
minutes along each axis at a
total displacement of 0.025-inch
peak to peak (4G at 55 cps) from
10-55-10 cps in 1 minute cycles.
Held for 3 minutes at 55cps.
Total vibration time, 55 minutes.

Shock
Operating and
Non-Operating

Instrument will perform to limits
given in this section following
shock test. 30G, one-half sine,
11 millisecond duration. Two
shocks each direction along each

axis (total of 12 shocks].

Transportation
Non-operating

Meets National Safe Transit type
of test when factory packaged.
Package shake test—One hour
in excess of 1G.

Package drop test—30-inch drops
on one corner, three edges and
all flat surfaces (total of 10 drops).

ACCESSORIES

- Information on accessories for use with this instrumen

included at the rear of the mechanical parts list.
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SECTION 2
OPERATING INSTRUCTIONS

General

To effectively use the Type 453, the operation and capa-
bilities of the instrument must be known. This section
describes the operation of the front-, side- and rear-panel
controls and connectors, gives first time and general oper-
ating information and lists some basic applications for this
instrument.

Front Cover and Handle

The front cover furnished with the Type 453 provides a
dust-tight seal around the front panel. Use the cover to
protect the front panel when storing or transporting the in-
strument. The cover also provides storage space. for probes
and other accessories (see Fig. 2-1).

The handle of the Type 453 can be positioned for carrying
or as a tilt-stand for the instrument. To position the handle,
press in at both pivot points (see Fig. 2-2) and turn the
handle to the desired position. Several positions are pro-
vided for convenient carrying or viewing. The instrument may
also be set on the rear-panel feet for operation or storage.

Voltage Considerations

The Type 453 can be operated from either a 115- or 230-
volt nominal line. Switching between ranges is automatically
accomplished when the correct power cord for the nomingl
voltage range is installed in the power receptacle on the

Fig. 2-1. Accessory storage provided in front cover.

@®

rear of the instrument. Fig. 2-3 shows the power receptacle
on the rear of the instrument and the power cords.

WARNING

The Type 453 should not be operated with power
cords which have been altered to prevent the
above-mentioned switching. Operation of the in-
strument in the wrong voltage range will either
provide incorrect operation or damage the
instrument.

‘Press in here n
both sides to posi--
‘tion handie.

Fig. 2-2. Handle positioned to provide a stand for the instrument.

The LINE VOLTAGE RANGE switch on the rear panel al-
lows the instrument to operate on line voltages above or
below the nominal voltage. Each range provides correct
regulation at 115. {or 230-) volt nominal line. However, it
is recommended that the LOW range be used only when
the line voltage is below the lower limit of the HIGH range.
The regulating range in each position is given in Table 2-1.

TABLE 2-1
LINE YOLTAGE
RANGE switch 115-volt 230-volt
position nominal nominal
HIGH 103-137 206-274
LOW 96-127 | 192-254

CONTROLS AND CONNECTORS

A brief description of the function or operation of the
front-, side- and rear-panel controls and connectors follows
{[see Fig. 2-4). More detailed information is given in this
section under 'General Ogerating Information.’

2-1



Operating Instructions—Type 453

I * Fig. 2-3. Power recaptacie and power cords.

Cathode-Ray Tube

INTENSITY
FOCUS

I SCALE ILLUM
TRACE FINDER

VOLTS/DIV
VARIABLE

POSITION
;. GAIN

AC GND DC

2-2

STEP ATTEN
BAL

INPUT
MODE

TRIGGER

For Service Manuals Contact
MAURITRON TECHNICAL SERVICEBS
8 Cherry Tree Rd, Chinnor
Oxon X9 4QY
Tol:- 01844-351654 Fax:- 01844-352554

- Email:- enquiries@mauritron.co.uk

Controls brightness of display.

Provides adjustment for a well-defined dis-
play.
Controls graticule illumination.

Returns the display to the screen, when
pressed, by reducing horizontal and verti-
cal deflection. Used to locate trace which
exceeds scan of display area.

Vertical (both channels if applicable)

Selects vertical deflection factor (VARI-
ABLE control must be in CAL position for
indicated deflection factor).

Provides continuously variable deflection
factor to at least 2.5 times sefting of
VOLTS/DIV switch.

Controls vertical position of trace.

Screwdriver adjustment to set gain of the
Vertical Preamp. Line between adjustment
and 20 mV VOLTS/DIV position indicates
that gain should be set with VOLTS/DIV
switch in this position.

Selects method of coupling input slgnul
to grid of Input Amplifier. -

AC: Dc component of input signal is
blocked. Llow frequency limit (30%
down} is about 1.6 cps.

GND: Input circuit is grounded {does not
ground applied signal).

DC: All components of the input signal are
passed to the Input Amplifier.

INVERT

Screwdriver adjustment to balance Input
Amplifier in the 5, 10 and 20 mV positions
of the VOLTS/DIV switch.

Vertical input connector for signal.

Selects vertical mode of operation.
CH 1: The Channel 1 signal is displayed.
CH 2: The Channel 2 signal is displayed.

ALT: Dual trace display of signal on both
channels. Display switched at end of
each sweep.

CHOP: Dual trace display of signal on
both channels. Approximately 1 micro-
second segments from each channel dis-

played at a repetition rate of about
500 ke.

ADD: Channel 1 and 2 signais are alge-
braically added and the algebraic sum
is displayed on the crt.

Selects source of internal triggering signal
from vertical system.

-NORM: Sweep circuits triggered from dis-

played channel(s). Channel 1 signal
available at CH 1 OUT connector.

CH 1 ONLY: Sweep circuits triggered only
from signal on Channel 1. No signal
available at CH 1 OUT connector.

When pulled out, inverts the Channel 2
signal.

AandB Trigger‘ng (both where applicable)

EXT TRIG
INPUT

*

SOURCE

COUPLING

Input connector for external triggering
signal. Connector in B Triggering section
of front panel also serves as external
horizontal input when HORIZ DISPLAY
switch is in EXT HORIZ position.

Selects source of triggering signal.

INT: Internal triggering provided from
Vertical system. When CH 1 light is on,
triggering signal is obtained only from
the Channel 1 input signal; when the
light is off, triggering is obtained from
displayed channel(s). Source of internal
trigger signal is selected by the TRIG-
GER switch. .

LINE: Sweep triggered at line frequency.

EXT: Sweep triggered from signal appiied
to EXT TRIG INPUT connector.

EXT =10: Attenuates external sngncls 10
times.

Determines method of coupling rriggering

signal to trigger circuit. -

AC: Rejects dc and attenuates signals
below 30 cps.

LF REJ: Rejects dc and attenuates signals
below 30 ke.

HF REJ: Passes signals between 30 cps and
50 ke; rejects dc and attenuates signals
outside the above range.

DC: Accepts ac and dc triggering s:gnals

®
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Fig. 2-4, Front-, side-, and rear-panel controls and connectors. l
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Qperating Instructions—Type 453

SLOPE

LEVEL

HF STAB

Selects portion of triggering signal which
will trigger sweep.

+: Sweep triggered from positive-going
portion of triggering signal.

—: Sweep triggered from negative-going
portion of triggering signa.

Selects amplitude point on triggering sig-
nal where sweep is triggered.

Provides stable display for signals above
about 10Mc at sweep rates of 10 or 20
nanoseconds/division (MAG switch set to
X10). Hos negligible effect at lower
sweep rates. (A Sweep only.)

A and B Sweep

DELAY-TIME
MULTIPLIER

A SWEEP
TRIG'D

UNCAL A
OrR 8

A AND B
TIME/DIV
AND DELAY
TIME

A VARIABLE

8 SWEEP
MODE

HORIZ DIS-
PLAY

24

Provides varigble sweep delay between
0.50 and 10.00 times the delay time indi-
cated by the A TIME/DIV switch.

Light indicates that A SWEEP is triggered
and will produce a stable display with
correct INTENSITY and Horizental POSI-
TION control settings.

Light indicates that either A or B VARIA.
BLE control is not in the CAL position.

A TIME/DIV switch selects the sweep rate
of the A Sweep circuit and selects the
basic delay time {to be multiplied by DE-
LAY-TIME MULTIPUER setting). B TIME/
DIV ([DELAYED SWEEP) switch selects
sweep rate of the 8 Sweep circuit, VARI-
ABLE controls must be in the CAL position
for calibrated sweep rate.

Provides continuously varichle sweep rote
to at least 2.5 times setting of A TIME/DIV
switch. Sweep rate is calibrated when
controi is set fully clockwise ta CAL

Selects B Sweep operation mode.

8 TRIGGERABLE AFTER DELAY TIME: 8
Sweep circuit will not produce a sweep
until a trigger pulse is received follow-
ing the delay time selected by the DE.
LAY TIME (A TIME/DIV) switch and the
DELAY.TIME MULTIPLIER dial.

STARTS AFTER DELAY TIME: B Sweep
circuit runs immediately following delay
time selected by the DELAY TIME switch
and DELAY.TIME MULTIPLIER dial.

Selects Horizontal mode of operation.

A: Horizontal sweep provided by A Sweep.
B Sweep inoperative.

A INTEN DURING B: Sweep rate deter-
mined by A TIME/DIV switch. An inten-
sified portion, length of which is about
10 times setting of 8 TIME/DIV switch,
will appear on the sweep. This position
pravides a check of the duration and
position of B Sweep with respect to A
Sweep.

MAG

A SWEEP
MODE

RESET

A SWEEP
LENGTH

v3

" POSITION

FINE

1 KC CAL
POWER ON

Side Panel

ASTIG

8 TIME/DIV-
VARIABLE

* DELAYED SWEEP (B): Sweep rate deter-

mined by B TIME/DIV switch, Sweep
mode determined by B SWEEP MQDE
switch.

EXT HORIZ: Horizontal deflection provided
by an external signal.

Increases sweep rate to ten times setting
of A or B TIME/DIV switch by horizontally
expanding the center division of the dis.
play. Light indicates when magnifier is on.

Determines A Sweep operation maode.

AUTO TRIG: Each sweep may be triggered
in the normal manner when the trigger-
ing signal repetition rate is ahove 20
cps. For lower repetition rates or when
there is no triggering signal, the sweep
generator free runs to produce a bright
reference trace at all sweep rates.

NORM TRIG: Sweep is triggered from an
internal or external signal using the A
Triggering controls,

SINGLE SWEEP: Displays one sweep and
then shuts off until reset.

When light is on, the sweep is ready to
produce a display when a trigger is re-
ceived (SINGLE SWEEP mode). After a
sweep is completed, the RESET button must
be pressed before another sweep can be
presented.

Adjusts length of A Sweep. In the FULL
position [clockwise detent), the sweep is
about 11 divisions long. As the control
is rotated counterclockwise, A Sweep
length will be reduced until it is less than
4 divisions long just before the detent in
the fuily-counterciockwise pasition is
reached. In the 8 ENDS A position (coun-
terclockwise detent}, the A Sweep is reset
at the end of the B Sweep. This provides
the fastest possible sweep repetition rate
for delayed sweep signais.

Controls horizontal position of trace.

Provides more precise horizontal position
adjustment.

Calibrator output connector.

Light: Indicates that POWER switch is on
and the instrument is connected to a line
source.

Switch: Applies power ta the instrument.

Screwdriver adjustment used in conjunction
with the FOCUS control to obtain a weil-
defined display. Does not require read-
justment in normal use.

Provides continuously variable sweep rate
to at least 2.5 times setting of B TIME/DIV
switch. Sweep rate is calibrated when can-
teol is fully clockwise to CAL
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PROBE LOOP  Current loop providing S-milliamp square-
wave current from calibrator circuit.

A GATE Qutput connector providing a rectangular
puise coincident with A Sweep.

8 GATE Qutput connector providing a rectangular
pulse ceincident with B Sweep.

8A SLOW Fuses for line.

CH 1 OUT Qutput connector providing signal output
from Channel 1 when the TRIGGER switch
is in they NORM poasition.

CALIBRATOR Switch selects output voitage of Calibrator.

l-valt or 0.1-volt square wave available.

TRACE ROTA-  Screwdriver adjustment to align trace with

TION horizontal graticule lines.
Rear Panel
Z AXIS INPUT  Input connector for intensity modulation

of the crt display.

Power Input connector for line power. Lleft part
of connector is for 115.volt input; right
port is for 230-voit input. Instrument auto-
matically switched between ranges when
correct power cord is installed.

LINE VOLTAGE Selects line-voltage regulating range of
RANGE low-voltage power supplies.

FIRST-TIME OPERATION

The following steps will demonstrate the use of the con-
trois and connectors of the Type 453, It is recommended that
this procedure be followed completely for first-time famil-
igrization with the instrument.

1. Set the front-panel controls as follows:

Crt Controls
INTENSITY Counterclockwise
FOCUS Midrange
SCALE ILLUM Counterclockwise
Vertical Controls (both channels if appiicabie) -
YOLTS/DIV 20 mV
VARIABLE CAL
POSITION Midrange
AC GND OC GND
MODE , CH 1
- TRIGGER NORM
INVERT Pushed in
Triggering Controls (both A and B if applicable}
LEVEL . Clockwise (4}
SLOPE +
COUPUNG AC
SOURCE INT

Operating Instructions—Type 453

Sweep Conlrols
DELAY-TIME MULTIPLIER 0.50
A and B TIME/DIV .5 mSEC
A VARIABLE CAL
8 SWEEP MODE B STARTS AFTER DELAY

TIME

HORIZ DISPLAY A

MAG OFF

POSITION Midrange

A SWEEP LENGTH FULL

A SWEEP MODE AUTO TRIG

POWER ON
Side-Panel Controls

8 TIME/DIV VARIABLE CAL

CALIBRATOR R%
Rear-Panel Controls

LINE VOLTAGE RANGE HIGH*

2. Connect the Type 453 to @ power source that meets the
voitage and frequency requirements of the instrument.

3. Advance the INTENSITY control until the trace is at
the desired viewing level [near midrange).

- 4. Adjust the FOCUS control for o sharp well-defined dis-
play over the entire trace length. (If focused display can-
not be obtained, see ‘Astigmatism Adjustment’ in this section.}

5. Mave the trace with the Channel 1 POSITION control
so it coincides with one of the horizontal graticule lines.
If the trace is not parallel with the graticule line, see ‘Trace
Alignment Adjustment’ in this section.

6. Turn the SCALE ILLUM control clockwise. Note that
as the control is advanced beyond about midrange the grati-
cule lines are illuminated (most obvious with mesh or smoke-
gray filler installed). Set control so graticule lines are il-
luminated as desired.

7. Change the CH 1 VOLTS/DIV switch from 20mV to 5
mV. If the vertical position of the trace shifts, see 'Step
Attenuator Balance' in this section.

8. Set the Channel 1 AC GND DC switch to AC and con-
nect the 1 KC CAL connector to both the Channel 1 and 2
INPUT connectors with 50-chm cables and a BNC T
connector.

9. Turn the A Triggering LEVEL control toward 0 wuntil
the display becomes stable. Note that the A SWEEP TRIG'D
light comes on when the display is stable.

10. Turn the Channel 1 POSITION controi to center the
display. The display is a square wave, 5 divisions in am-
plitude with 5 cycles displayed on the screen. If the display
is not 5 divisions in ampiitude, see Vertical-Gain Adjust-
ment’ in this section.

*if the line voltage is below 103 (206} volls, set to LOW,

For Service Manuals Contact
® MAURITRON TECHNICAL SERVICES 2.5
8 Cherry Tree Rd, Chinnor

Oxon OX9 4QY

Tel- 01844-351694 Fax-- 01944-352554

Email:- enquiricsi

@mauritron.co.uk




R

Operating Instructions—Type 453

11. Turn the Channel 1 VARIABLE control throughout its
range. Nate that the UNCAL light comes an when the VARI-
ABLE control is moved from the CAL position {fully clock-
wise). The deflection shouid be reduced to about 2 divisions.
Return the VARIABLE control to CAL

12. Turn the Channel 1 POSITION controi to move the
display to the top of the graticule.

13. Set the MODE switch to CH 2.

14. Turn the Channei 2 POSITION control to center the
display. The display will be similar to the previous display
for Channel 1. Check Channel 2 step attenuator balance,
gain and VARIABLE control as described in steps 7 through
1.

15. Turn the Channel 2 POSITION contral to move the
display to the bottam of the graticule.

16. Pull the INVERT switch. The display is now at the top
of the graticule crea. Push the switch in.

17. Set the MODE switch to ALT; the Channel 1 and 2 dis-
plays as set up in steps 12 and 15 should both be seen. Turn
the TIME/DIV switch throughout its range. Note that the
display alternates between channels at all sweep rates.

18. Set the MODE switch to CHOP and the TIME/DIY
switch to 10 uSEC. Note the switching between channels as
shown by the segmented trace. Set the TRIGGER switch to
CH 1 ONLY; the trace should appear more solid. Turn the
TIME/DIV switch throughout its range. A dual trace display
is presented af all sweep rates, but unlike ALT, both channeis
are dispiayed on each trace on a time-sharing basis. Return
the TIME/DIV switch to .5 mSEC.

19. Set the MODE switch to ADD and the VOLTS/DIV
switches to 50 mV. The display shouid be four divisions in
amplitude. Note thar either POSITION control moves the

_ display.
20. Pull the INVERT switch. The dispiay is a straight line

indicating that the algebraic sum of the two signals is zero.

21. Set either YOLTS/DIV switch to 20mV. The 3 divi-
sion display indicates that the algebraic sum of the two
signals is no longer zero. Return the MODE switch to CH
1 and both VOLTS/DIV switches to .2. Push in the INVERT
switch.

72. Set the CALIBRATOR switch to 1 V. Rotate the A Trig-
gering LEVEL control throughout its range. The display frae
runs at the extremes of rotation. Note that the A SWEEP
TRIG'D light is on only when the display is triggered.

23. Set the A SWEEP MODE switch to NORM TRIG. Again
rotate the A Triggering LEVEL control throughout its range.
A display will be presented only when it is stable (triggered).
The A SWEEP TRIG'D light operates as in AUTO TRIG. Re-
tum the A SWEEP MODE switch to AUTO TRIG.

24. Set the A Triggering SLOPE switch to —. The trace
will start on the negative part of the square wave. Return
the switch ta +; the trace starts with the positive part of the
square wave.

25. Set the A Triggering COUPLING switch to DC. Turm
the Channel 1 POSITION control until the display becomes
unstable (only part of square wave visible), Return the

- COUPLING switch ta AC; the display is again stable. Since

changing trace position changes de level, this shows how dc
level changes affect DC trigger coupling. Return the display
to the center of the screen.

26. Set the MODE switch to CH 2; the dispiay should be
stoble. Remove the signal connected to Channel 1; the dis-
play will free run. Ser the TRIGGER switch to NORM; the
display will again be stable. When the TRIGGER switch is
changed to NORM, the CH 1 lights in A and B Triggering
will go out.

27. Connect the Calibrator signal to both the Channel 2
INPUT and A Triggering EXT TRIG INPUT connectors. Set the
A Triggering SOURCE switch to EXT. Operation of the LEVEL,
SLOPE, COUPLING and SOURCE controls are the same as
described above.

28. Set the SOURCE switch to EXT +10. Operation is the
same as for EXT. Note that the LEVEL control has less range
in this position, indicating signal attenuation. Return the
SOURCE switch to INT.

29. Operation of the 8 Triggering controls is similar to
A Triggering.

0. Set the TIME/DIV switch to SmSEC and the MAG
switch to X 10. The display should be similar to that ob-
tgined with the TIME/DIV switch set to .5 mSEC and the MAG
switch to OFF. Return the TIME/DIV switch to .5mSEC and
the MAG switch to OFF.

31. Turn the Horizontal POSITION control throughout its
range; the display should be positionable across the cam-
plete display area. Now turn the FINE control. The dispiay
moves a smailer amount and allows more precise positioning.
Return the start of the trace to the left graticule line.

32. Pull’the DELAYED SWEEP knob out and turn it to 50
uSEC (DELAY TIME remains af 5mSEC). Set the HORIZ
DISPLAY switch to A INTEN DURING B. An intensified por-
tion, about one division in length, should be shown at the
start of the trace. Rotate the DELAY-TIME MULTIPLIER dial
throughout its range; the intensified portion should move
along the dispiay.

13. Set the 8 SWEEP MODE switch to 8 TRIGGERABLE
AFTER DELAY TIME. Again rotate the DELAY-TIME MULTI-
PLER dial throughout its range and note that the intensi-
fied portion appears to jump between positive slopes.of the
display. Set the B Triggering SLOPE switch to —; the intensi-
fied portion begins on the negative slope. Rotate the B8
Triggering LEVEL control; the intensified portion of th.e dis-
play disappears when the LEVEL control is out of the trigger-
able range. Return the LEVEL control to 0.

34. Set the HORIZ DISPLAY switch to DELAYED SWEEP
{Bl. Rotate the DELAY-TIME MULITIPLIER dial throughout
its range; about one-half cycle of the waveform should be
displayed on the screen (leading edge ViSiPle only at high
INTENSITY setting). The display will remain stable on the
screen, indicating that B Sweep is triggered.

35. Set the B8 SWEEP MODE switch to B STARTS AFTER
DELAY TIME. Rotate the DELAY-TIME MULTIPLER  diai
throughout its ronge; the display will move continuously
across the screen as the control is rotated.

36. Rotate the DELAY.TIME MULTIPLIER dicl fully coun.
terclockwise and set the HORIZ DISPLAY switch to A INTEN
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DURING 8. Rotate the A SWEEP LENGTH control counter-
clockwise; the length of the display decreases. Set the con-
trol to the B ENDS A pasition; now the display ends at the
end of the intensified portion. Rotate the DELAY.TIME
MULTIPUER dial and note that the sweep length increases
as the display maves acrass the screen. Return the A SWEEP
LENGTH control to FULL and the HORIZ DISPLAY switch to
A.

37. Set the A SWEEP MODE switch to SINGLE SWEEP.
Remove the Calibrator signal from the Channel 2 INPUT con-
nector. Press the RESET button; the RESET light should come
on and remain on. Reapply the signal to the Channel 2 IN-
PUT connectar; a single trace should be presented and the
light should go out. Return the A SWEEP MODE switch to
AUTO TRIG.

38. Connect the Calibrator signal to both the Channel 1
ond 2 INPUT connectors. Set the HORIZ DISPLAY switch
to EXT HORIZ, the TRIGGER switch to CH | ONLY and the
8 Triggering COUPLING switch to DC. Increase the IN-
TENSITY setting until two dots are displayed diagonaily.
The display can be pasitioned horizontally with the Chan-
nel 1 POSITION control and vertically with the Channet 2
POSITION contral.

19. Connect the Caiibrator signal to both the Channel 2
INPUT and EXT HORIZ (B Triggering EXT TRIG INPUT) con-
nectors. Set the 8 Triggering SOURCE switch to EXT: the
display should be 5 divisions vertically and about 3.7 divi-
sions horizontaily. Set the SOURCE switch to EXT +i0;
the display should be reduced ten times horizontaily. Re-
duce the INTENSITY setting to normal, return the HORIZ
DISPLAY switch to A and the B Triggering SOURCE switch
ta INT.

40. If an external signal is available {5 volt peak-to-peak
minimum) the function of the Z AXIS INPUT circuit can be
demonstrated. Connect the external signal to both the Chan-
nel 2 INPUT connector and the Z AXIS INPUT binding posts.
Set the TIME/DIV switch to display about 5 cycles of the
waveform. The positive peaks of the waveform should be
blanked and the negative pecks intensified, indicating in-
tensity moduiation.

41. This ends the basic operation procedure for the Type
453. Instrument operation not explained here, or operations
which need further explanation will be discussed under
‘General Operating Information’.

GENERAL OPERATING INFORMATION
Cooling

To maintgin a safe operating temperature, the Type 453
is cooled with air drawn in at the rear and blown out
through holes at the front of the cabinet. A thermal cut-
out in the instrument provides thermal protection and dis-
connects the instrument power if the internai temperature
exceeds a safe operating level. Power is automatically re-
stored when the temperature retumns to a safe lavel. The
gir filter should be cleaned occasionally during normal use.
Cleaning instructions are given in Section 4.

Adequate clearance must be provided on ail sides of the
instrument to allow heat to be dissipoted away from the
instrument. The clearance provided by the feet at the bot-

@
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tom and rear should be maintained. If possible, allow about
an inch of clearance on the sides and top. Do not block
or restrict the air flow from the air-escape holes in the
cabinet.

Intensity Control

The setting of the INTENSITY control may affect the
.correct focus of the display. Slight readjustment of the
FOCUS control may be necessary when the intensity level
is changed. :

To protect the crt phasphar, do not turn the INTENSITY
control higher than necessary to provide a satisfactory dis-
play. Also, be careful that the INTENSITY control is not
set too high when changing from a fast to @ slow sweep rate,
or when changing the HORIZ DISPLAY switch from the EXT
HORIZ to one of the other positions.

Astigmatism Adjustment

If a well-defined trace cannot be obtained with the
FOCUS control, adjust the ASTIG adjustment (side panel)
as follows.

NOTE

To check for proper setting of the ASTIG adjust-
ment, slowly turn the FOCUS control through the
optimum setting. If the ASTIG adjustment is cor-
rectly set, the vertical and horizontal portions of

_ the trace will come into sharpest focus at the same
position of the FOCUS control. This setting of the
ASTIG adjustment should be correct for any dis-
play. However, it may be necessary to reset the
FOCUS control slightly when the INTENSITY con-
trol is changed.

1. Connect a 1V Calibrator signal to either channel and
ot the VOLTS/DIV switch of that channel to present o
2-division display.

2. Set the TIME/DIV switch to .2 mSEC.

- 3. With the FOCUS control and ASTIG adjustment set to
midrange, adjust the INTENSITY control so the rising por-
tion of the display can be seen.

4. Set the ASTIG adjustment so the horizontal and
vertical portions of the display are equally focused, but not
necessarily well focused.

5. Set the FOCUS control so the vertical portion of the
trace is as thin as possible.

&. Repeat steps 4 and 5 for best overall focus. Make
final check at normai intensity.

Trace Alignment Adjustment

If o free-running trace is not parallei to the horizontal
graticule lines, set the TRACE ROTATION adjustment as
follows. Position the trace to the graticule centerline. Ad-
just the TRACE ROTATION adjustment (side panel] so the
trace is parailel with the horizontal graticule lines.

2-7
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Light Filter

The mesh filter provided with the Type 453 provides
shielding against radiated RFi (radio-frequency interference
radiation) from the face of the crt. It also serves as a light
filter to make the trace more visible under high ambient
light conditions. To remove the filter, press down at the
bottom of the frame and pull the top of the filter away
from the crt faceplate (see Fig. 2-5).

A tinted light filter is also provided. This filter minimizes
light reflections from the face of the ert to improve con-
trast when viewing the display under high ambient light
conditions.

i Pull out
Ao ow § .
eh -

Press
down here

Fig. 2-5. Removing the fiiter or facepiate protector.

A clear plastic faceplate protector is provided with the
Type 453 for use when neither the mesh nor the tinted
filter are used. The clear facepiate protector provides the
best display for waveform photographs. It is also prefer-
able for viewing high writing rate displays.

A filter or the faceplate protector should be used at all
times to protect the crt faceplate from scratches. The face-
plate protector and the tinted light filter mount in the same
holder. To remove the light filter or faceplate protector
from the holder, press it out to the rear. Either can be re-
placed by snapping it back into the holider.

Trace Finder

The TRACE FINDER provides @ means of locating a dis-
play which overscans the viewing area either vertically or
horizontally. When the TRACE FINDER butten is pressed,
the display is compressed within the graticule area. To
locate and reposition an overscanned display, use the fol-
lowing procedure.

2-8

1. Press the TRACE FINDER button,

2. While the TRACE FINDER button js held in, reduce
the deflection to less than 3 divisions by adjusting the am-
plitude of the input signal or the deflection factor.

3. Adjust the POSITION controls to center the display
on the viewing area.

4. Release the TRACE FINDER; the display should be
displayed on the viewing area.

Control Setup Chart

Fig. 2-6 shows the front, side and rear panels of the Type

453. This picture may be reproduced and used as a test-
setup record for special measurements, applications or
procedures, or it may be used as a training aid for famil-
iarization with this instrument.

Vertical Channel Selection

Either of the input channels can be used for single-trace
displays. Apply the signal to the desired INPUT connector
and set the MODE switch to display the channel used. For
dual-trace displays, connect the signals to both INPUT con-
nectors and set the MODE switch to one of the dual-trace
positions.

Vertical Gain Adjustment

Check. To check the gain of either channel, set the
VOLTS/DIV switch to 20mV. Set the CALIBRATOR switch
to .1V and connect the 1 KC CAL connector to the INPUT
of the channel used. The vertical deflection should be ex-
actly 5 divisions. If not, adjust as follows.

Adjust. Front-panel GAIN adjustment for exactly 5 divi-
sions of deflection. s

NOTE

If the gain of the two channels must be closely
matched (such as for ADD mode operation),
the adjustment procedure given in the Calibration
Section should be used.

Step Attenuator Balance

Check. To check the step attenuator balance of either
channel, set the AC GND DC switch to GND. Set the A
SWEEP MODE switch to AUTO TRIG to produce a free-
running trace. Change the VOLTS/DIV switch from 20 mV
to SmV. if the trace moves vertically, adjust the front-
panei STEP ATTEN BAL adjustment as follows. -

Adjust. Allow at least 10 minutes warm up before per-
forming this adjustment. o .
1. With the AC GND DC switch set to GND and the

VOLTS/DIV switch set to 20 mV, move the trace to the grati-
cule centerline with the Vertical POSITION control.

2. Set the VOLTS/DIV switch to 5mV and adjust *:e
STEP ATTEN BAL adjustment to return the trace to the
graticule centerline.
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453 Control Set-up Chart
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Fig. 2-6. Control set-up chart.
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3. Recheck step attenuator balance and repeat adjustment
untit no trace shift occurs as the VOLTS/DIV switch is
changed from 20 mV to 5mV.

Signal Connections

In general, 10X attenuator probes offer the most con-
venient means of connecting a signal to the input of the
Type 453. A 10X ottenuator probe offers a higher input
impedance and allows the circuit under test to perform more
closely to actual operating conditions. However, the 10X
probe also attenuates the input signal 10 times. The probe
is shielded to prevent pickup of electrostatic interference.
Low-frequency response with AC input coupling is extended
to about 0.16cps (30% down).

In some cases, the signal can be connected to the Type
453 with short unshielded leads. This is particularly true
with high-level, low-frequency signals. When such leads
are used, be sure to establish a common ground between
the Type 453 and the equipment under test. Attempt to
position the leads away from any source of interference to
avoid errors in the display. If interference is excessive with
unshielded leads, use a coaxial cable or a probe.

In high-frequency applications requiring maximum overall
bandwidth, use a coaxial cable terminated in its character-
istic impedance at the Type 453 INPUT connector.

Input Coupling

The Channel 1 and 2 AC GND DC switches allow a choice
of input coupling. The type of display desired will deter-
mine the coupling used.

The DC position can be used for most applications. How-
ever, if the dc component of the signal is much larger than
the ac component, the AC position will probably provide
a better display. DC coupling should be used to display
ac signals below about 16cps as they will be attenuated
in the AC position.

In the AC position, the dc component of the signal is
blocked by a capacitor in the input circuit. The low-fre-
quency response in the AC position is about 1.6 cps, 30%
down. Therefore, some low-frequency distortion can be ex-
pected near this frequency limit. Distortion will also appear
in square waves which have low-frequency components.

The GND position provides a ground reference at the
input of the Type 453. The signal applied to the input
connector is internally disconnected but not grounded. The
grid of the input tube is at ground potential, eliminating
the need to externally  ground the input to establish a dc
ground reference.

Deflection Factor

The amount of vertical deflection produced by a signal
is determined by the signal amplitude, the attenuation fac-
tor of the probe (if used), the setting of the VOLTS/DIV
switch and the setting of the VARIABLE VOLTS/DIV con-
trol. The calibrated deflection factors indicated by the
VOLTS/DIV switches apply only when the VARIABLE con-
trol is set to the CAL position.

The VARIABLE VOLTS/DIV control provides variable {un-
calibrated) vertical deflection between the calibrated set-
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tings of the VOLTS/DIV switch. The VARIABLE control
extends the maximum vertical deflection factor of the Type
453 to at least 25 volts/division (10 volts position).

Loading Effect of the Type 453

As nearly as possible, simulate actual operating condi-
tions in the equipment under test. Otherwise, the equip-
ment under test may not produce a normal signal. The 10X
attenuator probes mentioned previously offer the least cir-
cuit loading. Tektronix 10X attenuator probes have an in-
put resistance of about 10 megohms with very low shunt
capacitance.

When the signal is coupled directly to the input of the
Type 453, the input impedance is about 1 megohm par-
alleled by about 20 pf. When the signal is coupled to the
input through a coaxial cable, the input capacitance is
greatly increased. Just a few feet of coaxial cable can
increase the input capacitance to well over 100 pf.

See the probe Instruction Manual for loading effect of the
probes.

Dual-Trace Operation

Alternate Mode. The ALT position of the MODE switch
produces a display which alternates between Channel 1
and 2 with each sweep of the crt. Although the ALT mode
can be used at all sweep rates, the CHOP mode provides
a more satisfactory display at sweep rates below about
0.5 millisecond/division. At these slower sweep rates, al-
ternate mode switching becomes visually perceptibie.

Proper internal triggering in the ALT mode can be ob-
tained in either the NORM or CH 1 ONLY positions of the
TRIGGER switch. When in the NORM position, the sweep will
be triggered from the signal on each channel. This pro-
vides a stable display of two unrelated signals, but does
not indicate the time relationship between the signals. In
the CH 1 ONLY position, the two signals will be displayed
showing true time relationship. If the signals are not time
related, the Channel 2 waveform will be unstable in the
CH 1 ONLY position.

Chopped Mode. The CHOP position of the MQDE
switch produces a display which is electronically switched
between channels. In general, the CHOP mode provides the
best display at sweep rates slower than about 0.5 milli-
seconds or whenever dual-trace, single-shot phenomena
are to be displayed. At faster sweep rates the chopped
switching may become apparent and interfere with the
display.

Proper internal triggering for the CHOP mode is pro-
vided with the TRIGGER switch set to CH 1 ONLY. .If
the NORM position is used, the sweep circuits will be trig-
gered from the between-channel switching signal and both
waveforms will be unstable. External triggering will pro-
vide the same result as CH 1 ONLY triggering.

Two signals which are time-related can be displayed
in the chopped mode showing true time relationship. ‘lf the
signals are not time-related, the Channel 2 display will ap-
pear unstable.

Two single-shot, transient, or random signals which occur
within the time interval determined by the TIME/DIV switca
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(10 times sweep rate) can be compared using the CHOP
mode. To trigger the sweep correctly, the Channel 1 sig-
nal must precede the Channel 2 signal. Since the signals
show true time relationship, time-difference measurements
can be made.

Channel 1 OQutput and Cascaded Operation

If a lower deflection factor than provided by the VOLTS/
DIV switch is desired, Channel 1 can be used as a wide-
band preamplifier for Channel 2. Apply the input signal
to Channel 1 INPUT connector. Connect a 50-ohm cable
between the CH 1 QUT [side panel] and the Channel 2
INPUT connectors. Set the MODE switch to CH 2 and the
TRIGGER switch to NORM. With both VOLTS/DIV switches
set to 5mV, the deflection factor will be less than 1 milli-
volt/division.

To provide calibrated 1 millivolt/division deflection fac-
tor, connect the .1 vait Calibrator signal to Channel 1 INPUT.
Set the CH 1 VOLTS/DIV switch to .1 and the CH 2 YOLTS/
DIV switch to S5mV. Adjust the Channel 2 VARIABLE
VOLTS/DIV control to produce a display exactly five divi-
sions in amplitude. The cascaded deflection factor is de-
termined by dividing the CH 1 VOLTS/DIV switch setting
by 5 (CH 2 VOLTS/DIV switch and VARIABLE control re-
main as set above). For example, with the CH 1 VOLTS/
DIV switch set to SmV the calibrated deflection factor
will be 1 millivolt/division; 10 mV, 2 millivolts/division, etc.

The following operating considerations and basic appli-
cations may suggest other uses for this feature.

1. If ac coupling is desired, set the Channel 1 AC GND
DC switch to AC and leave the Channel 2 AC GND DC
switch set to DC. When both AC GND DC switches are
set to DC, dc signal coupling is provided.

2. Keep both Vertical POSITION controls set near mid-
range. If the input signal has a dc level which necessitates
one of the POSITION controls being turned away from
midrange, correct operation can be obtained by keeping
the Channel 2 POSITION control near midrange and using
the Channel 1 POSITION control to position the trace near
the desired location. Then, use the Channel 2 POSITION
control for exact positioning. This method will keep both
Input Preamps operating in their linear range.

3. The voltage gain from the Channel 1 INPUT con-
nector to the CH 1 OUT connector is about 5X in the S mV
position, about 2.5 X in the 10 mV position and about 1.25X
in the 20 mV position.

4. The MODE switch and Channei 1 VARIABLE VOLTS/
DIV control have no effect on the signal available at the
CH 1 OUT connector.

5. The Channei 1 Input Preamp can be used as an im-
pedance matching stage with or without voltage gain. The
input resistance is 1 megohm and the output resistance
is about 50 ohms.

6. The dynamic range of the Channel 1 Input Preamp
is equal to about 20 times the CH 1 VOLTS/DIV setting.
The CH 1 OUT signal is nominaily at 0 volt dc for a 0
volt dc input level. The Channel 1 POSITION control can
be used to center the output signal within the dynamic
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7. If dual-trace operation is used, the signal applied to
Channel 1 INPUT is displayed when Channel 1 is turned
on. When Channel 2 is turned on, the amplified signal is
displayed. Thus, Channel 1 trace can be used to monitor
the input signal while the amplified signal is displayed by
Channel 2.

8. In special applications where the flat frequency re-
sponse of the Type 453 is not desired, a filter inserted be-
tween the CH 1 QOUT and Channel 2 INPUT connectors
will allow the oscilloscope to essentially take on the fre-
quency response of the filter. Combined with method 7,
the input can be monitored by Channel 1 and the filtered
signal displayed by Channel 2.

9. By using Channel 1 as a 5X low-level voltage pre-
amplifier {SmV position), the Channel 1 signal available
at the CH 1 OUT connector can be coupled to any source
where a low-impedance preamplified signal is needed.
Remember that if a 50-ohm load impedance is used, the
signal amplitude will be about one-half.

Algebraic Addition

The ADD position of the MODE switch can be used to
display the sum or difference of two signals, for common-
mode rejection to remove an undesired signal (about 20:1
rejection at 20 Mc) or for dc offset (applying a dc voltage
to one channel to offset the dc component of a signal on
the other channel).

The common-mode rejection ratio of the Type 453 is
greater than 20:1 at 20Mc for signal amplitudes up to
eight times the VOLTS/BIV switch setting. Rejection ratios
of 100:1 can typically be achieved between dc and 5Mc
by careful adjustment of the gain of either channel while
observing the displayed common-mode signal.

The following general precautions should be observed
when using the ADD mode.

1. Do not exceed the input voitage rating of the Type
453.

2. Do not apply signals that will exceed an equivalent
of about 20 times the VOLTS/DIV switch setting. For ex-
ample, with @ VOLTS/DIV switch setting of .5, the voltage
applied to that channel should not exceed about 10 volts.
Larger voltages may distort the display.

3. Use Vertical POSITION control settings which most
nearly position the signal of each channel to mid-screen
when viewed in either the CH 1 or CH 2 MODE switch
positions. This will insure the greatest dynamic range for
ADD mode operation.

Trigger Source

INT. For most applications, the sweep can be triggered
internally. In the INT position of the Triggering SOURCE
switch, the trigger signal is obtained from the vertical sys-
tem. The TRIGGER switch provides further selection of the
internal trigger signal: obtained from the Channel 1 sig-
nal in the CH 1 ONLY position, or from the dispiayed sig-
nal when in the NORM position. For single-trace displays
of either channel, the NORM position provides the most
convenient operation. However, for dual-trace displays,
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special considerations must be made to provide the correct

display. See ‘Dual-Trace Operation' in this section for
dual-trace triggering information.

LINE. The LINE position of the SOURCE switch connects
a sample of the power-line frequency to the Trigger Gen-
erator. Line triggering is useful when the input signal is
time-related to the line frequency. 1t is alss useful for pro-
viding a stable display of a line-frequency component in q
complex waveform.

EXT. An external signal connected to the EXT TRIG IN.
PUT connector can be used to trigger the sweep in the
EXT position of the SOURCE switch. The external signal
must be time-related to the displayed signal for a stable
display. .An external trigger signal can be used to pro-
vide a triggered display when the internal signal is too
low in amplitude for correct triggering, or contains signal
components on which it is not desired to trigger. It is also
useful when signal tracing in amplifiers, phase-shift net-
warks, wave-shaping circuits, etc. The signal from a single
point in the circuit can be connected to the EXT TRIG IN-
PUT connector through a signal probe or cable. The sweep
is then triggered by the same signal at all times and ai-
lows amplitude, time relationship or waveshape changes
of signals at various points in the circuit to be examined
without resetting the triggering controls.

EXT --10. Operation in the EXT =10 position is the
same as described for EXT except that the external trig-
gering signal is attenuated ten times. Attenuation of high-
amplitude external triggering signals is desirable to broaden
the range of the Triggering LEVEL control. When the COU-
PUNG switch is set to LF REJ, attenuation is about 20.1.

Trigger Coupling

Four methods of coupling the trigger signal to the trig-
ger circuits can be selected with the Triggering COUPLING
switch. Each position permits selection or rejection of the
frequency components of the trigger signal which will trig.
ger the sweep.

AC. The AC position blocks the dc component of the
.trigger signal. Signals with low-frequency comnonents be-
low about 30 cps will be attenuated. In general, AC cou-
pling can be used for most applications. However, if the
trigger signal contains unwanted components or if the
sweep is to be triggered at a de level, one of the remain-
iﬂlg COUPLING switch positions will provide a better dis-
play. -

The triggering point in the AC position depends on the
average voltage level of the trigger signal. If the trigger
signals oceur in o random fashion, the average voltage
lev_el will vary, causing the triggering point. to vary alsc.
This shift of the triggering point may be enough so it is
Impossible to maintain a stable display. In such cases, use
DC coupling. N, -

LF REJ. In the LF REJ pesition, dc is rejected and sig-
nals below about 30ke are attenuated. Therefore, the
sweep will be triggered only by the higher-frequency com.-
ponents of the signal. This position is particularly useful
for providing stable triggering if the trigger signal contains
hne-frequency components.  Also, in the ALT pesition of
‘he MODE switch, the LF REJ position provides the best

3
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display at high sweep rates when comparing two unrelated
signals (TRIGGER switch set to NORM).

HF REJ. The HF REJ position passes all low-frequency
signals between about 30 cps and 50 ke. Dc is rejected and
signals outside the given range are attenuated. When
triggering from complex waveforms, this position is use-
ful for providing stoble display of low-frequency compo-
nents.

DC. DC coupling can be used to provide stable trig-
gering with low-frequency signals which would be attenuy.
ated in the AC position, or with low-repetition rate signals.
The LEVEL control can be adjusted to provide triggering
at the desired dc level on the waveforms. When using
internal triggering, the setting of the Vertical POSITION
controls will affect the dc trigger level.

DC trigger coupling should not be used in the ALT dual-
trace mode if the TRIGGER switch is set to NORM. If
used, the sweep will trigger on the dc level of one trace
and then either lock out completely or free run on the other
trace. Correct dc triggering for this mode can be obtained
with the TRIGGER switch set to CH 1 ONLY.

Trigger Slope

The Triggering SLOPE switch determines whether the trig-
ger circuit responds on the positive-going or negative-going
portion of the trigger signal. When the SLOPE switch is in
the + (positive-going) position, the display will start with
the positive-going portion of the waveform; in the — (neg-
ative-going} position, the display will start with the negative-
going portion of the waveform (see Fig. 2-7). When sev-
eral cycles of a signal appear in the display, the setting
of the SLOPE switch will probably be unimportant. How-
ever, if only a certain portion of a cycle is to be displayed,
correct setting of the SLOPE switch will provide a display
which starts on the desired slope of the input signal.

Trigger Level

The Triggering LEVEL control determines the voltage level
on the triggering waveform at which the sweep is triggered.
When the LEVEL control is set in the + region, the trigger
circuit responds at @ more positive point on the trigger signal.
When the LEVEL control is set in the — region, the trigger
circuit responds at a more negative point on the trigger sig-
nal. Fig. 2-7 illustrates this effect with different settings of the
SLOPE switch.

To set the LEVEL control, first select the Triggering
SOURCE, COUPLING and SLOPE. Then set the LEVEL con-
trol to O {except for DC coupling]. If the display does not
start at the desired point, adjust the LEVEL conirol for cor-
rect triggering. In the DC position of the COUPLING
switch, correct triggering may be obtained at any setting
of the LEVEL control, depending on the dc level of the trig-
ger signal. To obtain correct triggering, set the LEVEL
control counterclockwise. Then turn the LEVEL control clock-
wise until the display is triggered at the correct dc level.

High-Frequency Stability

The HF STAB control is used to provide a stable display
of signals' requiring sweep rates of 10 or 20 nanoseconds/
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division. If a stable display cannot be obtained using the
LEVEL control (trigger signal must have adequate ampli-
tude), adjust the HF STAB control for minimum horizontal
jitter. This control has liitle effect at lower sweep rates.

A Sweep Mode

AUTO TRIG. Automatic triggering can be used for most
applications. It is particularly useful where a reference
trace is needed in the absence of a trigger signal. When
a trigger signal is available, a stable display can be ob-
tained by correct adjustment of the LEVEL control as de-
scribed previously. The A SWEEP TRIG'D light indicates
when the A Sweep Generator is triggered.

When the trigger repetition rate is less than about 20 cps,
or in the absence of a trigger signal, the A Sweep Gen-
erator free runs to produce a reference trace. When a
trigger signal is again applied, the free running condition
ends and the A Sweep Generator is triggered to produce
a stable display.

NORM TRIG. Operation in the NORM TRIG position
when a trigger signal is applied is the same as in the AUTO
TRIG position. The A SWEEP TRIG'D light will indicate when
the sweep is triggered. However, when a trigger signal is
“not applied, the A Sweep Generator will remain off and
the screen will be blanked.

Use the NORM TRIG mode to display signals with repeti-
tion rotes below about 20 cps. Also use the mode when a
trace is not desired in the absence of trigger signals.

SINGLE SWEEP. When the signal to be displayed is
not repetitive or varies in amplitude, shape or time, a con-
ventional repetitive display may produce an unstable pre-
sentation. To avoid this, use the single-sweep feature of
the Type 453.

The SINGLE SWEEP mode can also be used to photo-
graph @ non-repetitive signal. To use the SINGLE SWEEP
mode, first make sure the trigger circuit will trigger on the
event you wish to display. Set the A SWEEP MODE switch
to AUTO TRIG or NORM TRIG and obtain the best pos-
sible display in the normal manner. Then, set the A SWEEP
MODE switch to SINGLE SWEEP and press the RESET but-
ton. When the RESET button is pushed, the next trigger
pulse will initiate the sweep and a single trace will be pre-
sented on the screen. After the sweep is complete, the A
Sweep Generator will be ‘locked out’ until reset. The RE-
SET light located inside the RESET button will light when
the A Sweep Generator circuit hos been reset and will go
out after the sweep is complete. To prepare the circuit
for another single-sweep display, press the RESET button
again.

Selecting Sweep Rate

The A AND B TIME/DIV switch selects calibrated sweep
rates for the Sweep Generators. The YARIABLE control
provides continuously variable sweep rates between the set-
tings of the TIME/DIV switch. Whenever the UNCAL A
OR B light is on, the sweep rate of either A or B Sweep
Generator, or both, is uncalibrated. The light is off when
the A VARIABLE (front panel] and B TIME/DIV VARIABLE
(side panel) controls are both set to the CAL position.
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The sweep rate of A Sweep Generator is bracketed by
the two black lines on the clear plastic inner flange of the
TIME/DIV switch (see Fig. 2-8). The B Sweep Generator
sweep rate is indicated by the dot on the DELAYED SWEEP
knob. When the dot on the outer knob is set to the same
position as the lines on the inner knob, the two knobs lock
together and the sweep rate of both Sweep Generators is
changed at the same time. However, when the DELAYED
SWEEP knob is pulled outward, the inner flange is dis-
engaged and only the B Sweep Generator sweep rate is
changed. This allows changing the delayed sweep rate
without changing the delay time determined by the A
Sweep Generator.

When making time measurements from the graticule,
the area between the first and ninth graticule lines pro-
vides the most linear time measurement (see Fig. 2-9).
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Fig. 2-9. Area of graticule used for accurate time measurements.
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Therefore, the first and last division of the display should
not be used for making accurate time mecsurements. Posi-
tion the start of the timing area to the first graticule line
and set the TIME/DIV switch so the end of the timing area
falls between the first and ninth graticule lines.

Sweep Magnification

The sweep magnifier expands the sweep ten times. The
center division of the unmagnified display is the portion
visible on the screen in magnified form (see Fig. 2-10).
Equivalent length of the magnified sweep is about 100
divisions; any 10 division portion may be viewed by ad-
justing the Horizontal POSITION control to bring the desired
portion onto the viewing area. The FINE position control
is particularly useful when the magnifier is on, as it pro-
vides positioning in small increments for more precise con-
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DISPLAY switch. The A Sweep determines the time that B
Sweep is delayed. Sweep rate of the deloyed portion is
determined by the B TIME/DIV (DELAYED SWEEP) switch
setting.

In the A INTEN DURING B position, the display will
appear similar to Fig. 2-11a. The amount of delay time
between the start of A Sweep and the intensified portion
is determined by the setting of the A TIME/DIV switch and
the DELAY-TIME MULTIPLIER dial. Fig. 2-12 shows the
DELAY-TIME MULTIPLIER dial. The outer numbers are major
dial divisions and the inner numbers, minor dial divisions.
For example, the DELAY-TIME MULTIPLIER reading as
shown in Fig. 2-12 is 3.55; 3 major divisions and 55 minor
divisions. This reading multiplied by the setting of the A
TIME/DIV switch gives the calibrated delay time of B
Sweep.
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Fig. 2-10. Operction of sweep magnifier.

When the MAG switch is set to X 10, the sweep rate is
determined by dividing the TIME/DIV switch setting by
10. For example, if the TIME/DIV switch is set to .5 uSEC,
the magnified sweep rate is 0.05 microsecond/division. The
magnified sweep rate must be used for all time measure-
ments when the MAG switch is set to X10. The magnified
sweep rate is calibrated when the UNCAL A QR B light
is off. T .

Delayed Sweep

The delayed sweep (B Sweep) is operable in the A INTEN
DURING B and DELAYED SWEEP (B} positions of the HORIZ

®

Fig. 2-11. (a} A INTEN DURING B display (A TIME/DIV, .5
mSEC; B TIME/DIV, 50 uSEC), (b) DELAYED SWEEP (B} display.

The intensified portion of the display is produced by
B Sweep. The length of this portion is about 10 times the
setting of B TIME/DIV switch. When the HORIZ DISPLAY
switch is set to DELAYED SWEEP (B), only this intensified
portion is displayed on the screen at the sweep rate in-
dicated by the B TIME/DIV switch (see Fig. 2-11b).

B SWEEP MODE. The B SWEEP MODE switch provides
two modes of delayed sweep. Fig. 2-13 iilustrates the dif-
ference between these two modes. In the B STARTS AFTER
DELAY TIME position, the B Sweep is presented immediately
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after the delay time (see Fig. 2-130). The B Sweep is es-
sentially free running. However, since the delay time is the
same for each sweep, the display will appear stable. In
the B TRIGGERABLE AFTER DELAY TIME position, the B
Sweep operates only when triggered after the delay time
(see Fig. 2-13b). The B Triggering controls operate as de-

scribed in this section.

A SWEEP LENGTH. The A SWEEP LENGTH control is
most useful when used with delayed sweep. As the control
is rotated counterclockwise from the FULL position, the length
of A Sweep decreases until it is about 4 divisions long in
the counterclockwise position (not in 8 ENDS A detent]. The
B ENDS A position produces a display which ends immedi-
ately following B Sweep (8 Sweep must end before the
normal end of A Sweep). The A SWEEP LENGTH control is
used to increase the repetition rate of delayed sweep dis-
plays.

To use the A SWEEP LENGTH control, set the HORIZ DIS-
PLAY switch to A INTEN DURING B and set the delay time
and delayed sweep rate in the normal manner. Turn the
A SWEEP LENGTH control counterclockwise until the sweep
ends immediately following the intensified portion on the dis-
play. Now set the HORIZ DISPLAY switch to DELAYED
SWEEP (B). Using this procedure, the maximum repetition
rate will be obtained. In the B ENDS A position, the maxi-
mum delayed sweep repetition rate is automatically main-
toined. However, care must be taken to aveoid incorrect
displays since A Sweep repetition rate is now a function of
the DELAY-TIME MULTIPLIER dial and 8 TIME/DIV switch
setting.

Delayed Sweep Operation. To obtain a delayed sweep
display use the following procedure.

1. Set the HORIZ DISPLAY switch to A INTEN DURING 8.

2. Set the B SWEEP MODE switch to the desired sefting.
If B TRIGGERABLE AFTER DELAY TIME is used, correct trig-
gering is also necessary.

3. Set the delay time with the A TIME/DIV switch and the
DELAY-TIME MULTIPLIER dial.

4. Pull the DELAYED SWEEP (B TIME/DIV) knob out and

set to the desired sweep rate.
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5. if the B TRIGGERABLE AFTER DELAY TIME position is
used, check the display for an intensified portion. Absence
of the intensified zone indicates that B Sweep is not correctly
triggered.

6. Set the HORIZ DISPLAY switch to DELAYED SWEEP {B).
The intensified zone shown in the A INTEN DURING B posi-
tion is now displayed at the sweep rote selected by B TIME/
DiV.

Several examples of the uses of the delayed sweep feature
are given under ‘Basic Applications’ in this section.

External Horizontal Deflection

In some applications, it is desirable to display one signal
versus another (X-Y) rather than against time (internal sweep).
The EXT HORIZ position of the HORIZ DISPLAY switch pro-
vides a means for applying an external signal to the hori-
zontal amplifier for this type of display.

Two modes of external horizontal operation are provided.
When the TRIGGER switch is set to CH 1 ONLY, the B Trig-
gering SOURCE switch to INT and the COUPLING switch
to DC, the horizontal deflection is provided by a signal
applied to the Channel 1 INPUT connector. The CH 1
VOLTS/DIV “setting indicates the calibrated horizontal deflec-
tion factor (Channel 1 VARIABLE control inoperative). Center
the Horizontal POSITION control and use the Channel 1
POSITION control for horizontal positioning.

In the EXT and EXT =10 positions of the B Triggering
SOURCE switch, external horizontal deflection is provided by
a signal applied to the EXT HORIZ input connector (B Trig-
gering EXT TRIG INPUT]. The signal coupling provided by
the B Triggering COUPLING switch may be used to select
or reject components of the external horizontal signal. Using
this mode of operation, the horizontal deflection factor is

uncalibrated.
~

Intensity Modulation

Intensity (Z-axis) modulation can be used to relate further .

information to the displayed signal without changing the
shape of the waveform. The modulating signal is applied to
the crt through the rear-panel Z AXIS INPUT binding posts.
The voltage amplitude required for visible trace modulation
depends on the setting of the INTENSITY control. At narmal
intensity level, a S-volt peak-to-peak signal will produce a
visible change in brightness.

Time markers applied to the Z AXIS INPUT binding posts
provide a direct time reference on the display. With un-
calibrated horizontal sweep or external horizontal deflection,
the time-markers provide a means of reading time directly
from the display. If the markers are not time-related to the
displayed waveform, a single-sweep display should be used
{internal sweep only) to provide a stable display. The
sharpest display will be provided by intensity modulation

_signals with a fast rise and fall. When the Z AXI§ INPUT

is not in use, keep the ground strap in place. -~

Calibrator

The 1-kc square-wave cali
a convenient signal source
basic horizontal timing. However,

brator of the Type 453 pl:ovidcs
for checking vertical gain and
to provide maximum

=
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fig. 2-13. Comparison of the delayed-sweep modes. (a} B STARTS AFTER DELAY TIME,

piay the B Sweep is delayed o selected amount of time by A Sweep.

measurement accuracy, the adjustment procedure given in
the Calibration section should be used. The Calibrator signal
is also very useful for checking and adjusting probe compen-
sation as described in the probe instruction manual. In addi-
tion, the calibrator can be used as a convenient signal source
for application to external equipment.

Voltage. The Calibrator provides peck-to-peak square-
wave voltages of 0.1 and 1 volt. Voltage range is selected
by the CALIBRATOR switch on the side panel.

Current. The current loop, located on the side panel,

@

(bl B TRIGGERABLE AFTER DELAY TIME. In each dis-

provides a 5 milliomp peak-to-peak square-wave current
which can be used to check and calibrate current-probe sys-
tems. This current signal is obtained by clipping the probe
around the current loop. Current is constant through the loop
in either position of the CALIBRATOR switch. The arrow
above the PROBE LOOP indicates conventional current flow;
_from 4 to —.

Frequency. The Calibrator circuit uses frequency stable
components to maintain accurate frequency and constant
duty cycle. Thus the Calibrator can be used for checking
the basic horizontal timing as given above.
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BASIC APPLICATIONS

The following information describes the procedure and
technique for making basic measurements with a Type 453
Oscilloscope. These applications are not described in detail
since each application must be adapted to the requirements
of the individual measurements. Familiarity with the Type
453 will permit these basic techniques to be applied to a
wide variety of uses.

Peak-to-Peak Voltage Measurements—AC

To make a peak-to-peak voitage measurement, use the
following procedure:

1. Connect the signal to either INPUT connector.
2. Set the MODE switch to display the channel used.

3. Set the VOLTS/DIV switch to display about 5 divisions
of the waveform.

4. Set the AC GND DC switch to AC.

NOTE

For low-frequency signals below about 16 cps,
use the DC position.

5. Set the A Triggering controls to obtain a stable display.
Set the TIME/DIV switch to a position that displays several
cycles of the waveform.

Position to
Centerline
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Fig. 2-14. M ing peak-to-peak voltage of a waveform.

6. Turn the Vertical POSITION control so the lower por-
tion of the waveform coincides with one of the graticule lines
below the centerline, and the top of the waveform is on
the viewing area. With the Horizontal POSITION control,
move the display so one of the upper peaks lies near the
vertical centerline (see Fig. 2-14). : )

. 7. Measure the divisions peak to peak of vertical deflec-
tion. Make sure the VARIABLE VOLTS/DIV control is in
the CAL position.

2-18

NOTE

This technique may aiso be used to make measure-
ments between two points on the waveform rather
than peak to peak.

8. Multiply the distance measured in step 7 by the YOLTS/
DIV switch setting. Also include the attenuation factor of
the probe, if any. :

Example. Assume a peak-to-peak vertical deflection of

4.4 divisions (see Fig. 2-14) using a 10X attenuator probe and
a VOLTS/DIV switch setting of .5.

Using the formula:

ical robe
Volts | vertia VOLTS/DIV probe
Peak to Peak — deflection X sefting X attenuation

(divisions) factor

Substituting the given values:
Volts Peak to Peak = 4.6 X 05 X 10
The peak-to-peck voitage would be 23 volts.

Instantaneous Voltage Measurements—DC

To measure the dc level at a given point on a waveform,
use the following procedure:

1. Connect the signal to either INPUT connector.
2. Set the MODE switch to dispiay the channel used.

3. Set the VOLTS/DIV switch to dispiay about 5 divisions
of the waveform. ]

4. Set the AC GND DC switch to GND.
5. Set the A SWEEP MODE switch to AUTO TRIG.

6. Posifion the trace to the bottom line of the grati-
cule or other reference line. If the voltage is negative with
respect to ground, position the trace to the top line of the
graticule. Da not move the Vertical POSITION control after
this reference line hos been established.

NOTE

To measure a voltage level with respect to another
voltage rather than ground, make the following
changes in step 6. Set the AC GND DC switch to
DC. Apply the reference voltage to the INPUT
connector and position the trace to the reference
line.

7. Set the AC GND DC switch to DC. The ground ref-
erence line can be checked at any time by switching to the
GND position.

8. Set the A Triggering controls to obtain a stcbh_a dis-
play. Set the TIME/DIV switch to a setting that will display
the desired waveform. .

9. Measure the distance in divisions between the reference
line and the point on the waveform at which the dc level
is to be measured. For example, in Fig. 2-15 the measure-
ment is made between the reference line and point A.

10. Establish the polarity of the signal. If th.e‘waveform
is above the reference line, the voltage is positive; below
the line, negative (INVERT switch pushed in if using Chan-

nel 2).

®
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11. Multiply the distance measured in step 9 by the
VOLTS/DIV switch setting. Include the attenuation factor of
the probe, if any. .

Example. Assume that the vertical distance measured is
4.6 divisions (see Fig. 2-15), the waveform is above the ref-
erence line, using a 10X attenuator probe and a VOLTS/
DIV setting of 2. -

Using the formula:

Instantaneous _
Yoltage
vertical probe
distance X polarity XVOLTS/DW X attenuation
o o e setting-
(divisions) factor

Substituting the given values:

Instantoneous __
Voltage — 46 X +1 X 2 X 10

The instontaneous voltage would be 492 volts.

Voitage Comparison 'Measurements

In some applications it. may be necessary to establish a
set of deflection factors other than those indicated by the
VOLTS/DIV switch. This is useful for comparing signals to
a reference voltage amplitude. To establish a new set of
deflection factors based upon a specific reference amplitude,
proceed as follows.

1. Apply the reference signal of known amplitude to
either INPUT connector. Set the MODE switch to display the
channel used. Using the VOLTS/DIV switch and the VARI-
ABLE control, adjust the display for an exact number of
divisions. Do not move the YARIABLE YOLTS/DIV control
after obtaining the desired deflection.

2. Divide the amplitude of the reference signal (volts}
by the product of the deflection in divisions {established in
step 1) and the YOLTS/DIV switch setting. This is the Deflec-
tion Conversion Factor.

®
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Deflection _ reference signal amplitude {volts)
Conversion = - — -
Factor deflection (divisions] X YOLTS/DIV setting

3. To establish an Adjusted Deflection Factor at any set-
ting of the VOLTS/DIV switch, multiply the VOLTS/DIV
switch setting by the Deflection Conversion Factor established
in step 2.

Adjusted Deflection
D;ﬂecfion = VCS)S;?I:S!V X Conversion
actor Factor

This Adjusted Deflection. Factor applies only to the chan-
nel used and is correct only if the VARIABLE VOLTS/DIV
control is not moved from the position set in step 1.

4. To determine the peak-to-peak amplitude of a signal
compared to a reference, disconnect the reference and apply
the signal to the INPUT connector.

5. Set the YOLTS/DIV switch to a setting that will provide
sufficient deflection to make the measurement. Do not read-
just the VARIABLE VOLTS/DIV control.

4. Measure the vertical deflection in divisions and deter-
mine the amplitude by the following formule:

Signal Adiustgd deflection
Amplitude = Deflection X i ions)
P Factor ons

Example. Assume a reference signal amplitude of 30
volts, a VOLTS/DIV setting of 5 and a deflection of 4 divi-
sions. Substituting these values in the Deflection Conversion
Factor formula (step 2}:

Deflection
0
Conversion = 7 3 5 =15
Factor X

Then, with a YOLTS/DIV switch setting of 10, the Adjusted
Deflection Factor (step 3} would be:

Adjusted -
Deflection = 10 X 1.5 == 15 volts/division
Factor

To determine the peak-to-peak amplitude of an applied
signal which produces a vertical deflection of 5 divisions,
use the Signal Amplitude formula (step §):

Signal  __ —
Amplitude = 15 X 5 = 75 volts

Time-Duration Measurements

To measure time befween two points on a waveform, use
the following procedure.

1. Connect the signal ta either INPUT connector.

2. Set the MODE switch to display the channel used.

3. Set the YOLTS/DIV switch to display about 5 divisions
of the waveform.

4. Set the A Triggering controls to obtain a stable display.

2-19
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“Using the formula:

Fig. 2-16. Measuring the time duration between points on a
waveform.

5. Set the TIME/DIV switch to the fastest sweep rate that
will dispiay less than eight divisions between the time meas-
urement points (see Fig. 2-16). See the topic entitled 'Select-
ing Sweep Rate’ in this section concerning non-linearity of
first and last divisions of display.

6. Adjust the Vertical POSITION control to move the
points between which the time measurement is made to the
horizontal centerline.

7. Adjust the Horizontal POSITION control to move the
starting point of the time measurement area to the first

graticule line.

8. Measure the horizontal distance between the time
measurement points. Be sure the A VARIABLE control is set

to CAL

9. Multiply the distance measured in step 8 by the setting
of the TIME/DIV switch. If sweep magnification is used,
divide this answer by 10.

Example. Assume that the distance between the time
measurement points is 5 divisions (see Fig. 2-16) and the
TIME/DIV switch is set to .1 mSEC with the magnifier off.

horizontal
distance X TIME[DIV
setting

. divisions
Time Duration = ( ) —
: magnification

Substituting the given values:

5 X 0.1
1
The time duration would be 0.5 milliseconds.

Time Duration =

Frequency Measurements

The frequency of a periodically-recurrent waveform can
be determined as follows.

1. Measure the time duration of one cycle of the wave-
form as described in the previous application.

2-20

2. Frequency of a signal is the reciprocal of the time
duration of one cycle.

Example. The frequency of the signal shown in Fig. 2-16
which has a time duration of 0.5 milliseconds would be:

Frequency = hime duration 0.5 = 2ke.

Risetime Measurements

Risetime measurements employ basically the same tech-
niques as time-duration measurements. The main difference
is the points between which the measurement is made. The
following procedure gives the basic method of measuring
risetime between the 10% and 90% points of the waveform.
Falltime con be measured in the same manner on the trail-

ing edge of the waveform.
1. Connect the signal to either INPUT connector.
2. Set the MODE switch to display the channel used.

3. Set tfe VOLTS/DIV switch and the VARIABLE control
to produce a display an exact number of divisions in
amplitude.

4. Center the display about the horizontal centerline.

5. Set the TIME/DIV switch to the fastest sweep rate that
will display less than eight divisions between the 10% and
90% points on the waveform.

§. Determine the 10% and 90% points on the rising por-
tion of the waveform. The figures given in Table 2-2 are for
the points 10% up from the start of the rising portion and
10% down 'f’rom the top of the rising portion (90% point].

7. Adjust "the Horizontal POSITION control to move the
109 point of the waveform to the first graticule line. For
example, with a 4-division display as shown in Fig. 2-17, the
10% point would be 0.4 division up from the start of the
rising portion. -

8. Measure the horizontal distance between the 10% ond
909 points. Be sure the A VARIABLE control is set to CAL

9. Multiply the distance measured in step 8 by the setting
of the TIME/DIV switch. If sweep magnification is used,
divide this answer by 10.

Example. Assume that the horizontal distance between
the 10% and 90% points is 4 divisions (see Fig. 2-17) and the
TIME/DIVY switch is set to 1 uSEC with the MAG switch set
te X10.

Applying the time duration formula fo risetime:

horizontal
distance XTIME(DW
... - sefting
Risetime — {divisions)

(Time Duration] magnification
Substituting the given values:

4 X1

Risetime. = T

The risetime would be 0.4 microsecond.
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Fig. 2-1 7. Measuring risetime.
TABLE 2-2
Vertical Display 10% and 90%
{Divisions) ) points
4 0.4 division
5 0.5 division
é 0.6 division

Time-Difference Measurements

The calibrated sweep rate and dual-trace features of the
Type 453 allow measurement of time difference between
two separate events. To measure time difference, use the
following procedure.

1. Set the AC GND DC switches to the desired coupling
positions.

2. Set the MODE switch to either CHOP or ALT. In gen-
eral, CHOP is more suitable for low-frequency signals and
the ALT position is more suitable for high-frequency signals.
Mcre information on determining the mode is given under
‘Dual-Trace Operation’ in this section.

3. Set the TRIGGER switch to CH 1 ONLY.

4. Connect the reference signal to Channel 1 INPUT and
the comparison signal to Channel 2 INPUT. The reference
signal should precede the comparison signal in time. Use
coaxial cables or probes which have equal time delay to
connect the signals to the INPUT connectors.

?. If the signals are of opposite polarity, pull the INVERT
switch out to invert the Channel 2 display.

6. Set the VOLTS/DIV switches to produce 4 or 5-
division displays.
7. Set the Triggering LEVEL control for a stable display.

8. Set the TIME/DIV switch for a sweep rate which shows
three or more divisions between the two waveforms.

9. Adiust the Vertical POSITION controls to center each
wavefcrm {or the points on the display between which the

T_\ecsurement is made) in relation to the horizontal center-
ine.

For Service Manuals Contact
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10. Adijust the Horizontal POSITION control so the Chan-
nel 1 (reference) waveform crosses the horizontal centerline
at a vertical graticule line.

11. Measure the horizontal difference between the Chan-
nel 1 waveform and the Channel 2 waveform (see Fig. 2-18).

12. Multiply the measured difference by the setting of ;
the TIME/DIV switch. If sweep magnification is used, divide :
this answer by 10.

Chonnel 1 {Reference} Chc:;nol 2
[f l T T 7 +
50.% :ILL ‘ ! l
Amplitude — X
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\ C

+H

\

it S PSS S
ettt v

+

344

4

4144
HiHH

-t

P

: Horizontal
1 Difference

|

Fig. 2-18. Measuring time ditfersnce between two pulses.

Example. Assume that the TIME/DIV switch is set to 50
uSEC, the MAG iswitch to X10 and the horizontal difference :
between waveforms is 4.5 divisions (see Fig. 2-18).

Using the formula:

horizontal
TIMEY/.EW X difference
seffing {divisions)

Time Delay =
ime Deigy magnification

Substituting the given values:

50 X 4.5
10

Time Delay =

The time delay would be 22.5 microseconds.

-

Delayed Sweep Time Measurements

The delayed sweep mode con be used to make accurate
time measurements. Overall accuracy of the time meas-
urement will be affected by the following factors.

a. Accuracy of the A Sweep Generator at the sweep rate
used.

b. DELAY-TIME MULTIPLER dial incremental linearity.

The following megsurement determines the time difference
between two pulses displayed on the same trace. This ap-
plication may also be used to measure time difference from
two different sources (dual-trace] or to measure time duration
of a single pulse. )

1. Connect the signal to either INPUT connector. Set the
MODE switch to display the channel used.

2-21
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2. Set the VOLTS/DIV switch to produce a display about
4 divisions in amplitude.

3. Set the A TIME/DIV switch to a sweep rate which dis-
plays about 8 divisions between the pulses.

4. Adjust the A Triggering controls for a stable display.

5. Set the HORIZ DISPLAY switch to A INTEN DURING 8
and the B SWEEP MODE switch ta B STARTS AFTER DELAY
TIME.

4. Set the B TIME/DIV switch to a setting 1/100 of the
A TIME/DIV sweep rate. This will produce an intensified
portion about 0.1 division in length.

7. Turn the DELAY-TIME MULTIPLIER dial to move the
intensified portion to the first pulse.

8. Set the HORIZ DISPLAY switch to DELAYED SWEEP (B).

9. Adjust the DELAY-TIME MULTIPLIER dial to move the
pulse (or the rising portion} to the vertical centerline. Note
the reading on the DELAY-TIME MULTIPLIER dial.

10. Turn the DELAY-TIME MULTIPLER dial clockwise
until the second pulse is positioned to this same point (if
several pulses are displayed, return to the A INTEN DURING
B position to locate the correct puise}. Again note the dial
reading.

11. Subtract the first reading from the second and multi-
ply by the setting of the A TIME/DIV switch. This is the
time interval between the puises.

Example. Assume the first dial reading is 1.31 and the
second dial reading is 8.81 with the TIME/DIV swifch set ta
0.2 microsecond [see Fig. 2-19).

Using the formula:

Time Difference _
(delayed sweep} —

second dial __ first dial A TIME/DIV
reading reading setting

Substituting the given values:
Time Difference = (8.81 — 1.31) X 0.2

The time difference would be 1.5 microseconds.

Delayed Sweep Magnification

The delayed sweep feature of the Type 453 can be used
to provide higher apparent magnification than is provided
by the MAG switch. The sweep rate of the DELAYED
SWEEP (B Sweep} is not actually increased; the apparent
magnification is the result of delaying the B Sweep an
amount of time selected by the A TIME/DIV switch and the
DELAY-TIME MULTIPUIER dial befare the display is presented
at the sweep rate selected by the B TIME/DIV switch. At
higher apparent magnification ranges, the 'Triggered De-
layed Sweep Magnification’ procedure should be used.

1. Connect the signal to either INPUT connector. Set
the MODE switch to display the channel used.

2. Set the VOLTS/DIV switch to produce a display about
4 divisions in amplitude.
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Fig. 2-19. Measuring time differance using delayed sweep.

3. Set the A TIME/DIV switch to a sweep rate which dis-
plays the complete waveform.

4. Adjust the A Triggering controls for a stable display.

5. Set the HORIZ DISPLAY switch to A INTEN DURING
8 and the B SWEEP MODE switch to B STARTS AFTER DE.
LAY TIME. . :

6. Position the start of the intensified portion with the
DELAY-TIME MULTIPLIER dial to the part of the display to
be magnified.

7. Set the B TIME/DIV switch to a setting which inlen.si-
fies the full portion to be magnified. The start of the in-
tensified trace will remain as positioned above.

8. Set the HORIZ DISPLAY switch to DELAYED SWEEP (B).

9. .Time measurements can be made from the display in
the conventional manner. Sweep rate is determined by the
setting of the B TIME/DIV switch.

10. The apparent sweep magnification can be calculated
by dividing the A TIME/DIV setting by the B TIME/DIV
sefting.
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fig. 2-20. Using delayed sweep for sweep magnification.

Example. The apparent magnification of the display
shown in Fig. 2-20 with an A TIME/DIV setting of .1 mSEC
and a B TIME/DIV setting of 1 uSEC would be:

Apparent Magnification
{Delayed Sweep)

A TIME/DIV setting
8 TIME/DIV sefting

Substituting the given values:

Apparent
Magnification

1 x e
1 X 10°

The apparent magnification would be 100 fimes.

Triggered Delayed Sweep Magnification. The delayed
sweep magnification method just described may produce
too much jitter at high apparent magnification ranges. The
8 TRIGGERABLE AFTER DELAY TIME position of the B
SWEEP MODE switch provides a more stable display since
the delayed display is triggered at the same point each
hme.

1. Set up the display as given in steps 1 through 7 de-
scribed above.

2. Set the B SWEEP MODE switch to B TRIGGERABLE
AFTER DELAY TIME.

)
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3. Adjust the B,.T-tiggering LEVEL control so the intensi-
fied portion on the trace is stable. (if an intensified por-
tion cannot be obtained, see step 4)

4. Inability to intensify the desired portion indicates that
the signal does not meet the triggering requirements.
If the condition cannot be remedied with the B Triggering
LEVEL control or by increasing the display amplitude {lower
YOLTS/DIV setting), externally trigger B Sweep.

5. When the correct portion is intensified, set the HORIZ

"DISPLAY switch to DELAYED SWEEP (B). Slight readjustment

of the B Triggering LEVEL control may be necessary for @
stable display.

6. Measurement and magnification are as described
above. !

Displaying Complex Signals Using Delayed
Sweep

Complex signals often consist of a number of individual
events of differing amplitudes. Since the Irigger circuits
are sensitive to changes in signal amplitude, a stable dis-
play can normally be obtained only when the sweep is
triggered by the eventls) having the greatest amplitude.
However, this may not produce the desired display of a
lower amplitude event which follows the triggering event.
The delayed sweep feature provides @ means of delaying
the start of the B Sweep by a selected amount following
the event which triggers the A  Sweep Generator. Then,
the part of the waveform which contains the information
of interest can be displayed. Fig. 2.21 demonstrates this
feature. Follow the operation under 'Delayed Sweep Mag-
nification’ or ‘Triggered Delayed Sweep Magnification’ to
obtain a display in this mode.

Delayed Trigger Generator

The B GATE output signal can be used to trigger an ex-
ternal device at a selected delay time after the start of
A Sweep. The delay time of the B GATE output signal
can be selected by the sefting of the DELAY-TIME MULTI-
PLIER dial and A TIME/DIV switch.

A’ Sweep Triggered Internally. When A Sweep is frig-
gered internally to produce a normal display, the delayed
trigger may be obtained as follows.

1. Obtain a triggered display in the normal manner.

9 Set the HORIZ DISPLAY switch to A INTEN DUR-
ING B. '

. Select the amount of delay from the start of A Sweep
with the DELAY-TIME MULTIPLIER dial. Delay fime con
be calculated in the normal manner.

4 Set the B SWEEP MODE switch to B STARTS AFTER
DELAY TIME.

5. Connect the B GATE signal to the external equipment.

6. The duration of the B GATE pulse is determined by
the setting of the B TIME/DIV switch.

7. The external equipment will be triggered at the start
of the intensified portion if it responds lo positive-going
triggers, or at the end of the intensified portion if it re-
sponds to negative-going triggers.

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES 2-23
8 Cherry Tree Rd, Chinnor
Oxon OX9 40Y
Tel:- 01844-351694 Fax:- 01844-352554
Email:- enquiries@mauritron.co.uk

e e o T




Operating Instructions—Type 453

peregrreer

bttt b4
1t

,1

v

PSS
HHH

RWEE SURWE INTEE FEWEE N
AR RN RS ERRERE RN NN RS

L

1y
. /\,

This portlon of display c¢annot be
viewed adequately because A Sweep
is triggered on larger amplitude
signals at start of display.

'l ST T
HH

44

,
y
\
>
L

N

FEWWE FTTR FTTEY FUWWY e
SN EESAREREERERE] 'v‘ﬂ

.

1

1]

|

§:
N
g

{b) Arsa of interest dispiayed by
delaying B Sweep (B STARTS AFTER
DELAY TIME mode}.

Fig. 2.21. Displaying a complex signal using delayed sweep.

A Sweep Triggered Externally. This mode of opera-
tion can be used to produce a delayed trigger with or
without a corresponding display. Connect the external
trigger signal to the A Triggering EXT TRIG INPUT con-
nector and set the A Triggering SOURCE switch to EXT. Fol-
low the operation given above to obtain the delayed trig-
ger.

Normal Trigger Generator

Ordinarily, the signal to be displayed also provides
the trigger signal for the oscilloscope. In some instances,
it may be desirable to reverse this situation and have the
oscilloscope trigger the signal source. This can be done
by connecting the A GATE signal to the input of the sig-
nal source. Set the A Triggering LEVEL control fully clock-
wise, A SWEEP MODE switch to AUTO TRIG and adjust
the A TIME/DIV switch for the desired display. Since the
signal source is triggered by a signal that has a fixed time
relationship to the sweep, the output of the signal source
can be displayed on the crt as though the Type 453 were
triggered in the normal manner.

Multi-Trace Phase Difference Meusuremenfs_

Phase comparison between two signals of the same fre-

2-24

guency can be made using the dual-trace feature of the
Type 453. This method of phase difference measurement
can be used up to the frequency limit of the vertical sys-
tem. To make the comparison, use the following procedure.

1. Set the AC GND DC swiltches to the same position.
depending on the type of coupling desired.

2. Set the MODE switch to either CHOP or ALT. In gen-
eral, CHOP is more suitable for low-frequency signals and
the ALT position is more suitable for high-frequency signals.
More information on determining the mode is given under
‘Dual-Trace Operation’ in this section.

3. Set the TRIGGER switch to CH 1 ONLY.

4. Connect the reference signal to Channel 1 INPUT and
the comparison signal to Channel 2 INPUT. The reference
signal should precede the comparison signal in time. Use
coaxial cables or probes which have equal time delay to
connect the signals to the INPUT connectors.

5. If the signals are of opposite polarity, pull the IN-
VERT switch out to invert the Channel 2 display.

6. Set the VOLTS/DIV switches and the VARIABLE YOLTS/
DIV controls-so the displays are equal and about 5 divi-
sions in amplitude.

7. Set the triggering controls to obtain a stable display.

8. Set the TIME/DIV. switch to a sweep rate which displays
about 1 cycle of the waveform.

9. Move the waveforms to the center of the graticule
with the Vertical POSITION controls.

10. Turn the A VARIABLE control until 1 cycle of the
reference signal (Channel 1) occupies exactly 9 divisions
horizontally (see Fig. 2-22). Each division of the graticule
represents 40°% of the cycle (360° = 9 divisions = 40°/
division]. ThisTis the phase factor.

11. Measure the horizontal difference between correspond-
ing points on the waveform,

12. Multiply the measured distance (in divisions} by 40°
(phase factor) to obtain the exact amount of phase dif-
ference.

Example. Assume a horizontal difference of 0.6 divi-
sions with a phase factor of 40° as shown in Fig. 2-22.

Using the formula:

horizontal hase
Phase Difference = difference X ?
... actor
(divisions)

Substituting the given values:
Phase Difference = 0.6 X 40°
The phase difference would be 24°.

More Accurate Phase Measurements. More accurate
dual-trace phase measurements can be made by increas-
ing the sweep rate (without changing the A VARI-
ABLE control setting). One of the easiest ways to inaease
the sweep rate is with the MAG switd:r. Delayed
sweep magnification may also be used. The adjusted pl':zcsc
factor is determined by dividing the phose factor obtained
previously by the increase in sweep rate.
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Fig. 2-22. Measuring phase difference.

Example. If the sweep rate were increased 10 times
with the magnifier, the adijusted phase factor would be
40° + 10 = 4° [division. Fig. 2.23 shows the same sig-
nals as used in Fig. 2.22 but with the MAG switch set to
% 10. With a horizontal difference of & divisions, the phase
difference would be:

horizontal adiusted
Phase Difference = difference X phase
(division) factor

Substituting the given values:
Phase Difference = 6 X 4°
The phase difference would be 24°.

Channel 1

{Reference) Channel 2

Horizon O} ey
Difference

Fig. 2-23. Accurate phase-differance measurement with increased
sweep rate.

X-Y Phase Measurements

The X.Y phase measurement method can be used lo
measure the phase difference between ftwo signals of the
same frequency. This method provides a more precise
method of measurement for signal frequencies up to about

@t
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100 ke than the multi-trace method discussed previously.
However, above this frequency the inherent phase difference
between the vertical and horizontal systems makes accu-
rate phase measurement difficult. In this mode, one of the
sine-wave signals provides horizontal deflection {X) while
the other signal provides the vertical deflection (Y). The
phase angle between the two signals can be determined
from the lissajous pattern as follows.

1. Connect one of the sine-wave signals to bath the Chan-
nel 1 INPUT and the Channel 2 INPUT connectors. (Note:

_ steps | through 5 measure inherent phase difference be-

tween the X and Y amplifiers to provide more accurate
X-Y phase measurements; not necessary below about 1kel

2. Set the HORIZ DISPLAY switch to EXT HORIZ. Set the
TRIGGER switch to CH 1 ONLY and the B Triggering
SOURCE switch to INT. .

3. Position the display to the center of the screen and
adjust the VOLTS/DIV switches to produce about 4 divisions
in each direction. The CH 1 VOLTS/DIV switch controls
the horizontal deflection (X) and the CH 2 YOLTS/DWY

switch controls the vertical deflection {Y).

4 Center the display in relation to the vertical grafi-
cule line. Measure the distances A and B as shown in Fig. -
2.25. Distance A is the vertical measurement between’ the
two points where the trace crosses the vertical centerline.
Distance B is the maximum  vertical height of the dipsiay.

5. Divide A by B to obtain the sine of the phase angle
{¢) between the two signals. The angle can then be ob-
tained. from a trigonometric table. If the display appears
as a diagonal straight line, the two signals are either in
phase (tilted upper right to lower left) or 180° out of phase
(tilted upper left to lower right}. If the display is a circle,
the signals are 90° out of phase. Fig. 2.24 shows the
lissajous displays produced between 0° and 360°. Notice
that above 180° phase shift, the resultant display will be the
same as at some lower frequency.

6. Connect the Y signal to Channel 2 INPUT connector.
Repeat steps 2 through 5 to measure phase angle.

7. Subtract the inherent phase difference from the phase
angle ¢ to obtain the actual phase difference.

Example. Assume an inherent phase difference of 2°
with a display as shown in Fig. 2-25 where A is 2 divi-
sions and B is 4 divisions.

Using the formula:

For Service Manuals C
A uals Contact
Sine ¢ = —— MAURITRON TECHNICAL SERVICES
B 8 Cherry Tree Rd. Chinnor
Oxon OX8 4QY

Substituting the given values:

Sine ¢ = ——%—— = 0.5

From the trigonometric tables:
¢ = 30°

To adjust for the phase difference between X and Y am-
plifiers, subtract the inherent phase factor.
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Fig. 2-24. Phase of lssajous displays. (a) 0° or 380° (b) 30° or 330°, (c) 90° or 270°, (d} 150° or 210° aond {e) 180°.

Actual Inherent
Phase = ¢ —  Phase
Factor Difference

Substituting the given values:

Actual
Phase = 30° — 2° = 28°
Factor
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Fig. 2-25. Phase-difference measurement from an X-Y display.
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Common-Mode Rejection
L2

The ADD feature of the Type 453 can be used to dis-
play signals which contain undesirable components. These
undesirable components can be eliminated through common-
mode rejection. The precautions given under ‘Algebraic
Addition’ should be observed.

1. Connect the signal containing both the desired and
undesired information to the Channel 1 INPUT connector.

2. Connect a signal similar to the unwanted portion of
the Channel 1 signal to the Channel 2 INPUT connectar.
For example, in Fig. 2-26 a line-frequency signal is con-
nected to Channel 2 to cancel out the line-frequency com-
ponent of the Channel 1 signal.

3. Set both AC GND DC switches te DC (AC if dc com-
ponent of input signal is too large}.

4. Set the MODE switch to ALT. Set the YOLTS/DIV

switches so the signals are about equal in amplitude.
5. Set the TRIGGER switch to NORM.

6. Set the MODE switch to ADD. Pull the INVERT switch
so the common-mode signals are of oppesite polarity.

7. Adiust the CH 2 VOLTS/DIV switch and VARIABLE
control for maximum cancellation of the common-mode
signal.

@1
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{a} Channel 1 signai. {b) Channei 2

signal. {¢} Resultant display.

Fig. 2-26. Using the ADD feature for common-mode rejection. () Channei 1 signal contains desired information along with line-frequency

(b) Ch | 2 signal contains line-frequency only, (¢) crt di

'y
ponent,

8. The signal which remains should be only the desired
partion of the Channel 1 signal. The undesired signal is
concelled out.

Example. An example of this mode of operation is

splay using common-mode rejection.

shown in Fig. 2-26. The signal applied to Channel 1 con-
tains unwanted line-frequency components (Fig. 2-26a). A
corresponding line-frequency signal is connected to Chan-
net 2 (Fig. 2-26b). Fig. .96¢ shows the desired portion of the
signal as displayed when common-made rejection is used.
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SECTION 3
CIRCUIT DESCRIPTION

Introduction

This section of the manual contains an electrical descrip-
Hon of each circuit in the Type 453 Oscilloscope. A de-
tailed block diagram is given for each main section in
the following description. A complete block diagram is
located in the Diagrams section of this manual. The

complete block diagram shows the relationship between
the major circuits of the instrument.

Complete schematic diagrams are also given in the Dia-
grams section. These diagrams should be referred to for
electrical values and relationship.

VERTICAL PREAMP
NOTE

The following circuit description applies to both
Ch 1 and 2 Vertical Preamps. Circuit numbers
used in this description are from Channel 1. Cir-
cuit numbers for Channel 2 will be the same,
except where circuit differences exist, only in the
100-series. Any differences between the two cir-
cuits is given under 'Ch 2 Vertical Preamp’.

Input Coupling

Input signals applied to the INPUT connector can be ac-
coupled, dc-coupled or internaily disconnected. When the
AC GND DC switch, SW1, is in the DC position, the input
signal is coupled directly to the Input Attenuatar. In the
AC position, the input signal is passed through a block-
ing capacitor, C1. This prevents the dc component of the
signal from passing to the amplifier. The GND position
opens the signal path and the input to the ampiifier is
connected to ground. This provides a ground reference
without the need to remove the applied signal from the
INPUT connector.

Input Attenuator

The effective overall deflection factor of the Type 453
is determined by the VOLTS/DIV switch and the VARI-
ABLE control. In all positions of the VOLTS/DIV switch
above 20mV, the basic deflection factor of the vertical
system is 20 millivolts per division of crt deflection. To in-
crease this basic deflection factor to the vaiues indicated
on the front panel, various precision attenuators are
switched into the circuit. In the 5 and 10mV positions, in-
put attenuation is not used. Instead, the gain of the Feed-

* back Amplifier is changed to decrease the deflection factor

(see 'Feedback Amplifier’).
For the VOLTS/DIV switch pasitions above 20mV, the

attenuators are switched inta the circuit singly or in pairs to

_produce the vertical defiection factor indicated on the front

panel. These attenuators are frequency-compenscred volt-
age dividers. For dc and low-frequency signals they are
resistance dividers and the amount of voliage attenuation

®

is determined by the resistance in the circuit. The reactance
of the capacitors in the circuit is so high at low frequencies
that their effect is negligible. However, at higher frequen-
cies, the reactance of the capacitors decreases and the at-
tenuator becomes primarily a capacitance voitage divider.

In addition to providing correct attenuation, the tnput
Attenuators are designed to maintain the same input re-
sistance (I megohm) for each setting of the VOLTS/DIY
switch. A variable capacitor is provided to set the input
time constant of each attenuator te the same value (nom-
inally 20 pf X 1 megohm] for each setting of the YOLTS/
DIV switch.

Input Cathode Follower

The Input Cathode Follower, V23, provides a high input
impedance with low impedance output drive to the fol-
lowing circuits. This. stage also serves to isolate the input
circuit and signal source from the remaining amplifier cir-
cuitry. R17 in the grid circuit of V23 is the input resistor.
This resistor is part of the attenuation network at ail VOLTS/
DIV switch positions above 20 mVY.

818, D18 and D24 provide protection for V23. Neon
bulb BI8 prevents the grid-to-cathode voltage limit from
being exceeded if a high amplitude negative signal is ap-
plied. Diode D18 limits the positive cathode excursion to
about +12 volts. Diode D24 clamps the cathode of V23
near ground to protect V23 until the filament reaches op-
erating temperature. It also provides limiting for negative
signals at the cathode. Limiting by D18 and D24 prevents
overdriving Q348.

Transistor Q34A is a constant current source for V23.
The STEP ATTEN BAL adjustment, R30, varies the base level.
of Q34A to provide a zera-volt level at the emitter of Q348.
With a zero-volt level at the emitter of Q348, the trace
position will not change when switching between the 5,
10 and 20 mV positions of the VOLTS/DIV switch.

R24 and R2é provide the correct operating bias for V23.
C24 improves high-frequency response of the Input Cathode
Follower.

Feedback Amplifier

The Feedback Amplifier, Q348 and Q54, provides se-
lectable gain to change the deflection factor in the 5
and 10mV positions of the VOLTS/DIV switch. Gain of
this stage is determined by the ratio of R49 to R43, R44
or R45 (see CH 1 Attenuators diagram). R45 is always
in the circuit and provides basic gain of 2.5 times in the
20 mV and higher positions. When in the 10 mV paosition,
R44 provides 5 times gain; R43 provides 10 times gain in
the 5mVY position. As mentioned previously, the STEP AT-
TEN BAL adjustment is set fo provide zero volts at the
emitter of Q348 when the input is at zero voits. Since there
is no voltage difference across the emitter resistors (R43,
R44 and R45), changing the valve of the resistance will not

3-1
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Fig. 3-1. Block diagram of Vertical Preamp circuit (Channel 1 shaownl.

change current in the circuit. Therefore, the trace posi-
tion will not change when switching between the 5,
and 20 mV positions.

Vertical position of the trace is determined by the set-
ting of the POSITION cantrol, R40. The POSITION con-
trol changes the current into the emitter of Q348, a low-
impedance point, which results in negligible voltage change
at this point. However, the output voltage of the stage
changes to provide positioning.

Q34A and Q348 are mounted in @ common case to pro-
vide temperature compensation for the stage. When a
change in the characteristics occurs in one half of the dual
transistor because of temperature change, the other haif
will be equaily affected. The resultant affect is cancella-

tion of temperature effects of Q34A and Q348.

Zener diode D53 provides a |ow-impedance current source
for the emitter of Q54. It also holds the voltage across
R52 and RS5 constant regardiess of power—supply varia-
tions. .

The Ch 1 Position Center adjustment, RS5 is adjusted to
bring the collector of Q54 to zero volts when the POSI-
TION control is centered. This provides a zero-voit output
{evel from the Feedback Amplifier.

Output signal voltage from the Feedback Amplifier is
applied to the Paraphase Amplifier circuit and the Chan-
nel 1 Trigger Pickoff circuit.

3-2

Paraphase Amplifier

The Paraphase Amplifier, Q84 and Q94, converts the
single-ended input signal to @ push-pull output signal to
drive the next stage, the Delay-line Driver. Gain of the
Paraphase Amplifier is determined by emitter degenerc-
tion. As the impedance between the emitters of Q84 and
Q%4 increases, emitter degeneration also increases, r€
sulting in less gain through the stage. The GAIN adjust-
ment, R90, varies the resistance between the emitters fo
control overall gain of the Channel 1 Vertical Preamp.

When the VARIABLE control, R75, is moved from the CAL
position, voltage drive to the Paraphase Amplifier is at-
tenuated to provide variable deflection factors. SW75 is
ganged with R75 to turn on 875 when the VARIABLE con-
trol is moved from the CAL position.

Channel 1 Trigger Pickoff

The Channel 1 signal at the output of the Feedback
Amplifier is connected to the Channel 1 Trigger pickotf
circuit to provide internal triggering only from the Channel 1
signal. The signal s coupled o emitter follower
through D58. D58 provides thermal compensation for C?63-
Use of an emifter follower for trigger pickoff prov?
very little loading on the Ch
vides a low impedance output to the Trigger Preamp.
also isolates the Trigger Preamp Aan Chl
amp circuits.

1 Vertical Preamp and pro-

Vertical Pre-

-
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Fig. 3-2. Block diagram

The Ch 1 Trigger Dc Level adjustment, R&0, adiusts the
de level at the emitter of Q63 to provide a zero-volt out-
put from the Trigger Preamp circuit. Qutput from Q&3
is connected to the Trigger Preamp in the CH 1 ONLY
position of the TRIGGER switch, SW2308. When the TRIG-
GER switch is sef to NORM, the output of the Channel
1 Trigger Pickoff is available at the CH 1 QUT connector.

Ch 2 Vertical Preamp

The circuit differences between Ch 1 and 2 Vertical Pre-
amps are: {1} No trigger pickoff circuit in Channel 2; 2)
INVERT switch in Channel 2. R159 and C159 provide about
the same loading for the Channel 2 Feedback Amplifier,
Q1348 and Q154, as the Channel 1 Trigger Pickoff stage
provides for the Channel 1 Feedback Amplifier. This pro-
vides equal response from both channels.

The INVERT switch provides polarity inversion by apply-
ing the Ch 2 Vertical Preamp output signal to the opposite
halves of the diode gate when pulled out.

VERTICAL SWITCHING

General

The Vertical Switching circuit determines which of the
Vertical Preamp signals is connected to the Vertical Out-
put Amplifier. In the ALT and CHOP pasitions of the MODE

@i

of Vertical Switching cireuit.

switch, both channels are alternately displayed on a shared-
time basis. The Vertical Switching cireuit consists of a pair
of Diode Gates, the Switching Muitivibrator, and the De-

lay-Line Driver stages.

Diode Gates

The two Diode Gates, consisting of four diodes each,
can be thought of as switches which allow either of the
Vertical Preamp signals to be coupled to the Vertical Qut-
put Amplifier. D201 through D204 control the Channel 1
output and D206 through D209 control the Channel 2
output. These diodes are in turn controlled by the Switch-
ing Multivibrator for dual-trace displays, of by the MODE
switch for single-trace displays-

CH 1. Inthe CH 1 pasition of the MODE switch, —~12
volts is applied through R227 to the junction of D207-D208
in the Channel 2 Diode Gate (see Ag. 3-3). This forward
biases D207-D208 and back biases D206-D209 since the
input to the Delay-Line Oriver is af about —5.9 volts. D206
D209 block the Channel 2 signal so it cannot pass to the
Delay-Line Driver stage. .

In the Channel 1 Diode Gate, meanwhile, D202-D203 are
connected to ground through R212. D202-0203 are held
back biased while D201-D204 are forward biased. There-
fore, the Channel 1 signal passes fo the Delay-Line Driver.

CH 2. In the CH 2 position of the MODE switch, the
above conditicns are reversed. D202-D203 are connecte
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Fig. 3-3. Effect of diode gates on signal path. Shown in CH 1 pesition of MODE switch. —
” o
to —12 volts through R217 and D207-D208 are connected D218 will e more negative than the anode of D228 be-
to ground through R222. The Channel 1 Diode Gate wiil cause of the stored charge on C218. This causes Q213
block the signal and the Channel 2 Diode Gate will allow to be turned on and Q225 turned off, switching the muiti-

vibrator. Channel 1 Diode Gate will be blocked and the

it to pass. [
Channel 2 signal will pass through the Channel 2 Diode
Gate.
Switching Multivibrator -
Q253 provides common-mode voltage feedback from the
ALT. In the ALT position of the MODE switch, —12 volits Delay-Line Driver stage to allow the diode gates to be
is applied to the emitter of the Alternate Trace Switching switched with @ minimum amplitude switching signal. The
Ampiifier, Q234. Q234 is conducting and supplies current emitter of Q253 is connected to the anodes of D213-0223
to the ‘on’ Switching-Multivibrator transistor through D218 and sets the voltage level to which these diodes are [
or D228. For example, if Q225 were conducting, current - switched when turned on or off. The level at the emitter
would flow through D228 to Q225. Current flow through of Q253 follows the average voltage level at the emitters
the collectar resistor drops the D207-D208 voltage level. of the Delay-Line Driver stage.
» Channel 2 Diode Gate will be blocked as for Channel.1 only . > [
- operation and the signal will pass through the Channel 1 CHOP. In the CHOP pasition of the MODE switch, the

Dicde Gate to the Qutput Amplifier. Switching Multivibrator free runs af about a 500-ke ‘rate.

. . . . . . The emitters of Q215 and Q225 are connected to —12

The positive-going A Gate signal is applied to Q234 volts through R218 and R228. At the time of turn-on, one [
through R231 and C231. As the sweep ends, R231-C231 of the transistors will begin to conduct, for example Q225.

differentiate the negative-going portion of the gate wave- - 4295 will conduct the Channel 2 current and prevent the -
form and this negative-going pulse is applied to the base Chamnel 2 signal from reaching he Delay-Line Driver stage. ‘
of Q234. Current through Q234 is momentarily interrupted Meanwhile, the Channel 1 Diode Gate is passing the Chan- E
and both Q215 and Q225 turn off. When Q225 was con- nel 1 signél to the Delay-Line Driver. ) .
ducting, C218 charged negative on the D218 side and posi- . VCHOP "z
live on the D228 side. This charge is stored while Q234 The frequency-determining components 10 the

¥y

mode are C218-R218-R228. Switching action will occur cs

is off and determines which transistor will conduct next. . ch
follows: When Q225 is om, C218 will attempt to arge

When current flow through Q234 is resumed, the anode of

R
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toward —12 volts through R218. The emitter of Q215 will
slowly go toward —12 volts as C218 charges. The base
of Q215 is held at a negative point determined by volt-
age divider R215-R224 between —12 voits and the col-
lector of Q225. When the emitter voltage of Q215 reaches
a level slightly more negative than the base, Q215 will
conduct. The collector level of Q215 will go negative and
pull the base of Q225 negative also, through divider
R214-R225, cutting Q225 off. Again C218 begins to charge
towards —12 volts but this time through R228. The emitter
of Q225 will slowly go negative as C218 again charges,
ontil Q225 turns on. Q215 will be shut off and the cycle
will begin again. ’

Diodes D218 and D228 are reverse biased through D235
and R235 to effectively remove them from the circuit in
the CHOP mode. Q253 operates the same in CHOP as in
ALT, allowing the Diode Gates ta be switched with a mini-
mum signal level.

Chopped Blanking Amplifier Q244 provides an output
puise to the Z Axis Amplifier which blanks out the transi-
tion from Channel 1 trace to Channel 2 trace. When the
Switching Multivibrator changes states, the voltage across
7241 momentarily increases. A negative pulse is applied to
the base of Q244, turning it off. The width of the pulse
at the base of Q244 is determined by R241 and C241.
Q244 dlips the signal applied at its base, and the positive-
going output pulse, coincident with trace switching, is ap-
plied to the Z Axis Amplifier.

ADD. In the ADD position both Diode Gates allow sig-
nal to pass to the Delay-Line Driver stage. The Diode Gates
are both held on by —12 voits applied to the cathodes
through R260 and R270. Since both signals are applied to
the Delay-line Driver stage, the output signal will be the
algebraic sum of the signals on both Channel 1 and 2.

Delay-Line Driver

Output of the Diode Gates is applied to Q284 and Q294,
the Delay-Line Driver. Q284 and Q294 are connected as
operational amplifiers with feedback provided by R268-
R269 and R278-R279 and the delay-line compensation net-
work. The delay-line compensation network, R261-R262-R264-
R265-C261-C262-C263-C264-C265-C266,  provides high-fre-
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quency compensation for the Delay Line. R289-C289 in the
collector circuit of Q284-Q294 improve the high-frequency
reverse termination of the Delay Line. Output of the De-
lay-line Driver stage is connected to the Vertical Output
Amplifier through the Delay Line.

The trigger signal for NORM triggering is obtained from
the collector of Q284. The Normal Trigger Dc Level ad-
justment, R285, sets the output of the Trigger Preamp to
zero-volt dc level. The normal trigger signal is connected
to the Trigger Preamp through SW2308. R294 and R295
provide the same dc load for Q294 as provided to Q284
by the Norm Trigger Pickoff.

VERTICAL OUTPUT AMPLIFIER

Output of the Delay-Line Driver stage is applied to the
emitters of Q304.and Q314 through the Delay Line. The
Delay Lline delays the signal approximately 140 nanosec-
onds to give the Sweep Generator circuit time to initiate
a sweep before the vertical signal reaches the vertical de-
flection plates. R303-C303 and R313-C313 provide the for-
ward termination for the Delay Line. 1301-1302-1311-C301-
C302-C311-C312 comprise a phase equalizer network for
the Delay line.

Output of Q304 and Q314 is applied to the bases of
Q324 and Q334. R328-C326-C327-C328-C336 provide high-
frequency peaking to compensate for the capacitive load-
ing of the deflection plates on the output stage. The TRACE
FINDER, SW330, reduces the quiescent current of Q324
and Q334 and restricts the collector voltage dynamic range
of these transistors to limit the trace to the display area.
This switch is used to locate a signal which has overscanned
the display area. SW330 aiso performs a similar function
in the Horizontal Amplifier.

Q344 and Q354 amplify the output of Q324 and Q334.
The signal at the coliectors of Q344 and Q354 is applied
to the output transistors Q364 and Q374. D344 and D354
prevent saturation of Q344 and Q354 when large signals
deflect the display off screen. This improves the recovery
of the Vertical Output Amplifier. T357 provides high-fre-
quency balance.

_.] >___.__, > » Output
) Ampl .
From i Phase To Vertical
" Delay line 139 Q304, Q314, Q324, Deflecti
- Delay-Line (= 140 nSec) Equalizing Q334, Q344 P
: Networ Q354, Q364
/
/
/
/
. TRACE
FINDER
] Fig. 3-4. Block diagram of Vertical Output Amplifier circuil.
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Fig. 3-5. Black diagram of Trigger Preamp circuit.

Q364 and Q374 provide the voltage to drive the crt
vertical deflection plates. LR367 and LR377 provide damp-
ing for the leads connecting the output signal to the de-
flection plates.

TRIGGER PREAMP

The Trigger Preamp amplifies the internal trigger signal
" to the level necessary to drive the Trigger Generator. In-
put to the Trigger Preamp circuit is selected from either the
Channel 1 Vertical Preamp or the Output Amplifier by the
TRIGGER switch.

When the TRIGGER switch is in the CH 1 ONLY posi-
tion, the trigger signal is obtained from the emitter of Qé&3.
The neons B400 and B401 indicate that the TRIGGER switch
is in the CH 1 ONLY position. In this position of the TRIG-
GER switch, the CH 1 QUT connector, 1402 is dlsconnecred
from the circuit. .

The trigger signal in the NORM position is obtained from
the collector of Q284. Since the signal is taken off fol-
lowing the dual-trace switching, this signal will be a sample
of the composite vertical signal which is displayed on the
crt. When the TRIGGER switch is in the NORM position,
the CH 1 neons are disconnected. Also, the Channef 1
vertical signai is applied to the CH 1 QUT connector. This
output connector can be used to monitor the signal ap-
plied to Channel 1 INPUT or, when used in conjunction
with Channel 2, can be used to provude 1 millivolt/division
minimum deflection factor.

The internal trigger signal selected by the TRIGGER switch
is applied to Q404. The input signal amplitude will be
greater than 25 millivolts/division of crt display. The dc
level of the trigger signal is adjusted lo zero volts by the
Ch 1 Trigger Dc Level and the Normal Trigger Dc Level
adjustments,
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The trigger signal is amplified by Q404 and Q414. D408
in the emitter circuit of Q404 provides thermal compensation
for the amplifier. The amplified signal at the collector of
Q414 is applied to the bose of Q423 through D421. This
Zener diode provides a dc voltage drop while the signal is
coupled without attenuation. The voltage level at the base
of Q423 is about —0.7 volt and the emitter-base forward
voltage drop of the transistor provides an output signal
which maintains the zero-volt dc level of the input signal.
FeedbackTstabilization is provided from the emitter of Q423
to the base of Q414 by R419.

Q413 and Q423 are connected as emitter followers in the
complementary amplifier configuration. This configuration
overcomes the basic limitation of emitter followers; inability
to provide equal response to both positive- and negative-
going portions of a signal. This is accomplished by using
an NPN, Q413, for one emitter follower and a PNP, Q423,
for the other emitter follower. Since Q413 is an NPN transis-
tor, it will respond best to positive-going signals and Q423,
being a PNP transistor, will respond best ta negative-going

- signals. The result is an amplifier which has equally fast
response to both positive- and negative-going trigger signals
as well as providing a low output impedance.

Total gain of the Trigger Preamp is about ten. The am-
plified internal trigger signal is available at both the A and
B Triggering SOURCE switches.

A TRIGGER GENERATOR
NOTE

The following circuit description describes the op-
eration of both the A Trigger Generator and B
Trigger Generator. Differences between the two
circuits will be given under 'B Trigger Generator'.
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Fig. 3-6. Block diagram of A Trigger Generator circuit.

Trigger Source

The trigger source is selected with the SOURCE switch.
The trigger signal can be selected from three sources;
internal, line and external. in addition, the external signal
can be attenuated ten times.

The internal triggering signal is obtained from the Vertical
Amplifier through the Trigger Preamp circuit.  Amplitude
of the internal signal at this paint will be greater than 250
millivolts/division of crt display (25 millivolts/division input
to Trigger Preamp amplified ten times in that circuit).

The line trigger is obtained from the voltage divider,
R1104-R1105, in the Power-Supply circuit. This sample of
the line frequency, about 1.5 volts in amplitude, is coupled
to the Trigger Generator in the same way as the internal
signal. The COUPLING switch should not be in the LF REJ

position when using this trigger source.

External triggering signals applied to the EXT TRIG INPUT
connector can be used to produce a trigger in the EXT and
EXT =10 positions of the SOURCE switch. Input resis-
tance (dc) is about 1 megohm in both external positions.
However, in the LF REJ position of the COUPLING switch, a
100-k resistor, R436, is switched in parallel with the 1-meg-
ohm input resistor to provide attenuation of low-frequency
signals.

The EXT =10 position provides 10 times attenuation of
the input signal while maintaining the 1-megohm input
resistance.

®

Trigger Coupling

The COUPLING switch offers a means of accepting of
rejecting certain frequency components of the trigger signal.
In the AC and LF REJ positions, the dc component of the
trigger signal is blocked by coupling capacitars, C435 or
C436. In the AC position, frequency components below about
30 cps will be attenuated. In the LF REJ position, frequency
components below about 30 ke will be attenuated.

The HF REJ position attenuates high-frequency components
of the triggering signal. The trigger signal is ac coupled,
attenuating signals below about 30 cps and above about 50
kc. The DC position provides equal coupling for all signals
from dc to 50 Mc.

Input Cathode Follower

The Input Cathode Follower, V443, provides high input
impedance for signals applied to the EXT TRIG INPUT con-
nector. This stage also isolates the input and preceding cir-
cuits from the Trigger Generator circuit. B444 protects V443
from excessive voltage between the grid and cathode.

Slope Comparator

Q454 and Q464 provide selection of the slope of the trig-
ger signal on which triggering occurs. Diodes D446 and
D447 clamp the base of Q454 at about 1.4 volts negative.
The dc level at the base of Q454 is quiescently about 2
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volts positive. Diode D448 and Zener diode D449 limit the
positive swing of the signal to about 7 volts. This protects
the Trigger Generator circuits which follow.

The Trigger Level Centering adjustment sets the level at the
base of Q4464 the same as the level on the base of Q454
(LEVEL control centered). The LEVEL control varies the base
level of Q464 to select the point on the trigger signal where
triggering occurs. As the LEVEL control is turned toward +,
the voltage at the base of Q464 will become more positive.
This will increase the current flow through R453, producing a
more positive voltage on the emitters of both Q454 and
Q4é4. The trigger signal must forward bias Q454 hefore it
will conduct. Since the emitter is at a more positive voltage,
Q454 will conduct at a more positive point on the trigger
signal.

The slope of the input signal which triggers the sweep is
determined by the SLOPE switch. When the SLOPE switch is
set to +, D466 is forward biased connecting the collector of
Q464 to the +12-volt supply through R467. The current path
for Q454 to the +12-volt supply through D456 is open. The
collector current path is now through D455, R459, L4649,
R469, R468 and R467 or through D475,

A trigger pulse is produced as follows. As a positive-
going lrigger signal is applied to the base of Q454, the
collector current of Q454 increases. This increased current
comes from the +12-volt supply through D455, R459 and
‘tunnel diode D475. The current flows through D475 since
inductor L469 does not respond instantaneously to the change
in current. The increased current flow through D475 switches
the tunnel diode to its high state producing a negative-go-
ing pulse with a very fast leading edge. As the current
increases through L4689, and C473 discharges, the current
through tunnel diode D475 will decrease until the tunnel
diode resets to its low state. The output pulse produced is
a fast-rising pulse which occurs at the selected triggering
point on the waveform.

When the SLOPE switch is set to —, the above situation is
reversed and Q454 is connected to the +12-volt supply
through D456 and Q4644 through the parallel combination
L469-D475. Now, a negative-going trigger signal at the base
of Q454 will switch the tunnel diode as follows. A negative-
going signal at the base of Q454 is also negative at the
common emitters of Q454 and Q464. The signal is amplified
by Q4644 without polarity inversion since Q464 is connected
as a grounded-base amplifier as far as the signal is con-
cerned. The increased collector current of Q464 (negative-
going signal} is supplied through D445, R459 and D475 since
L469 does not respond instantaneously to the change in cur-
rent. D475 switches state as described previously producing a
negative-going trigger pulse with a fast leading edge.

Pulse Amplifier

The negative-going, fast-rise pulse produced when D475
switches is applied to the base of Q473. Q473 amplifies and
inverts the pulse. D474 limits the signal amplitude at the
collector of Q473. T474 inverts the pulse and couples the
negative-going pulse to the Sweep Generator circuit through
R476 and Cd76.

The negative pulse at the emitter of Q473 is applied to
the Auto Trigger stage through R481.
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Auto Trigger

Pulse Shaper. The negative pulse at the emitter of Q473
is applied to the base of Q484 at the same time as the col-
lector pulse is applied to the Sweep Generator circuit. The
Q484 stage differentiates and shapes the output pulse at its
collector. The positive-going portion of the output pulse
is coupled through D484 to the Auto Multi, D484 is back
biased for any negative signals, blocking them from the
remainder of the circuit.

Auto Multi. The Auto Multi produces the control pulse
for the auto circuits located in the sweep generator. With
no trigger signal, Q495 is conducting with its base at about
—0.3 volt. The base of Q485 is held at about —0.7 volt
by the forward voltage drop of D484.  Since Q485 and
Q495 share a common-emitter resistor, the conducting tran:
sistor establishes the emitter voltage. The emitter voltage
established by Q495 is positive enough to prevent Q485
from conducting. The circuit will remain in this condition
until a trigger pulse is received through Q484. Under trig-
gered conditions, the positive-going pulse from Q484 is ap-
plied to the base of Q485 and is sufficient to turn it on.
Q485 and Q495 become regenerative and switch to their
opposite states. Q485 gains full control of the emitter current
and Q495 shuts off until the multi recovers.

With no trigger signal applied, Q494 is off with about
412 volts applied to its base through D493. D486 is also
conducting with its anode at about +12 volts. When Q485
switches, the voltage on its collector will drop to about
—0.3 volt which back biases both D486 and D493 allowing
Q494 to conduct. When Q494 conducts, its collector rises to
about +12 volts producing an ocutput pulse for auto

- operation.

When Q485 comes on, C485 will drop to about —0.3 volt
and then begin to charge toward 475 volts. However, when
it reaches ahgut 4-12 volts, D486 will be biased on and will
clamp the vditage at this point. Current flow through Q485
will cease and Q495 will again come into conduction. Q494
will also be turned off, ending the output pulse. Recovery
time of the Auto Multi is about 85 milliseconds when only
one trigger pulse is applied.

ff the trigger signal is repetitive (above about 20 cps),
Q485 will remain in conduction holding the output level at
the collector of Q494 at about +12 volts. The voltage will
be held at this level when a successive trigger pulse is
received at the base of Q485 before the Auto Mulli recovers.

B TRIGGER GENERATOR

General -~

The B Trigger Generator is similar to the A Trigger Gen-
erator in most respects. The differences between the two
circuits will be given here. Parts of the circuit not menh'oned
here operate as described under ‘A Trigger Generator.

Input Cathode Follower

The function of the input Cathode Follower cfrcuit is con-
trolled by two switches in its cathode circuil; SWB8OTA,
HORIZ DISPLAY, and SW635, B SWEEP MODE. These
switches affect the operation of Y633 as follows.
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Fig. 3-7. Bloeck diagram of B Trigger Generator circuit.

In the A position of the HORIZ DISPLAY switch, the B
trigger signal is disconnected by D&38. The cathode of D638

is held positive with respect to its anode. This back biases

D638, blacking the B trigger signal.
In the A INTEN-DURING B and DELAYED SWEEP (B) posi-

tions, trigger signals will either be blocked or allowed to

pass, depending on the position of the B SWEEP MODE
switch. If the B SWEEP MODE switch is in the B STARTS
AFTER DELAY TIME position, “the " trigger signal will be
biocked as in the A position. However, when in the B TRIG-
GERABLE AFTER DELAY TIME position, —12 volts is con-
nected to the cathode of D438 through R639. The trigger
signal will pass to the Slope Comparator circuit since D638
is forward biased. D635 is back biased because its anode
is held more negative than its cathode.

In all positions of the HORIZ DISPLAY switch except EXT
HORIZ, Dé41 is back biased since it is connected to +12
volts through Ré41. In the EXT HORIZ position, D638 is
reverse biased because its cathode is held positive by 412
volts applied through R438. Therefore, trigger signals will
not pass through D638. Dé41 is forward biased by —12 volts
connected to its cathode through R442. Signals at the cath-
ode of V33 are connected to the Horizontal Amplifier
through Dé&41 and the External Horizontal Gain Network,
R644, R645 and R644.

The external horiiontal signal can be obtained either
externally from the EXT TRIG INPUT or EXT HORIZ connec-
tor (B Triggering} when the B Triggering SOURCE switch is

®

set to EXT or EXT =10, or internally from Channel 1 when
the TRIGGER switch is in the CH 1 ONLY position and the
SOURCE switch is set to INT. Gain of the External Hori-
zontal circuit is set by R645, Ext Horiz Gain, so a signal ap-
plied to Channel 1 INPUT produces the indicated horizontal
deflection.

Pulse Amplifier

The Pulse Amplifier in the B Trigger Generator operates
much the same as in the A Trigger Generator. However,
since there is no Auto circuit in the B Trigger Generator, a
pulse is available only at the collector of Q684. The output
pulse is applied to the B Sweep Generator through T686 and
R688-C688.

A SWEEP GENERATOR

General

The A Sweep Generator produces five simultaneous output
signals controlled by three input signals. The output signals
are.

1. A negative-going sawtooth applied to the Horizontal
Amplifier for time measurements.

2. A negative-going sawtooth applied to the Delay Pick-
off Comparator to provide delayed sweep.

3-9
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Fig. 3-8. Block diagram of A Sweep Gon-rc:’lor cireuit.
q. A ne.gvctive-going unblanking pt{lse applied to the Z Normal Trigger Mode Operation
Axis Amplifier to unblank the crt for display.
. . . . . S te. tri ig-
4 A posiivegoing gate signal applied o the Verical o "GO Tole: The 1908 ok generated By he 4 Mg
Switching circuit to produce an alternate-trace display. through D501. This negative-going pulse switches D505 to its
5. A positive-going gate signal coupled to the side-panel ‘high state’ where it remains until reset by the Swe'ep Re.set
A GATE OUT connector. Multivibrator at the end of the sweep. The negative-going
. . signal at the base of Q504 turns it on and produces a posi- _
The input signals are: tive signal at the collector. This signal is connected to the
1. Negative-going trigger pulse from A Trigger Generator. Disconnect Diode and the Output Signal Amplifier.
2. Positive-going auto gate from the Auto Multi. Output Signal Amplifier. The positive-going gate pulse
. . from the Sweep Gate stage applied to the base of Q514
3. Negative-going B ENDS A reset puise from B Sweep produces a negative-going pulse at the collector. This pulse
Generator. is connected to the Z Axis Amplifier and is used to unblank
The A SWEEP MODE switch allows three modes of opera- the crt during sweep time. It is also connected to the Hold-
tion. In the NORM TRIG position, a sweep is produced only off Capacitor to discharge it at the beginning of each sweep.
when a trigger pulse is received from the A Trigger Gen- - . .
erator circuit. Operation in the AUTO TRIG position is much The positive-going gute pulse at the b(;’;;;f %SM 's ;:il:o
the same as NORM TRIG except that a free-running trace coup!ed fr?m tf}e emitter of Q514 to - he reslud rg
will be displayed when a trigger pulse is not present. In positive-going signal at !he 'collecror of Q524 is coupled to
the SINGLE SWEEP position, operation will also be similar tl'!e Vertical Swnchmg circuit to produce an alternate-trace
to NORM TRIG except that the sweep will not be recurrent. display and to the side-panel A GATE connector.
The following circuit description will be given with the Disconnect Diode. The Disconnect Diode, D533, is qui-
A SWEEP MODE switch set to NORM TRIG. Differences in escently conducting current through R506, R508, R309, RS30
the other two modes will then follow. and R531. The gate signal from Q504 reverse biases D533
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and interrupts this current flow allowing the sweep to be
generated. D547 is also reverse biased, disconnecting Q544

Miller Sweep Generator. When the current flow through
D533 is interrupted by the Sweep Gate signal, the Timing
Capacitor, €530, begins to charge through the Timing Resis-
tor, R530, and the A Sweep Cal Adjustment, R531. The
Timing Capacitor and Resistor are selected by the A TIME/
DIV switch to change sweep rate. The A Sweep Cal ad-
justment allows calibration for correct sweep timing. The A
VARIABLE control, R530Y {see Timing Switch diagram), pro-
vides variable sweep rates by changing the charge time -of
C530.

The positive-going voltage at the R530 side of C530 as
C530 charges toward +75 velts is connected to the grid of
V533. This positive-going voltage is connected to the base
of Q531 through V533 producing a negative-going sweep
output signal. To provide a linear charging rate for €530,
the sweep output signal is connected to the negative side of
C530. This feedback makes C530 appear to always be
charging toward the same positive voltage, maintaining a
constant charge rate and providing a linear sawtooth output
signal. The output signai will continve to go negative until
the circuit is reset through the Sweep Reset Multivibrator.
The output signal from the collector of Q531 is connected to
the Horizontal Amplifier and the B Delay Pickoff Com-
parator.

Sweep Reset Emitter Follower. The negative-going volt-
age at the collector of Q531 is connected to the Sweep Re-
set Emitter Follower, Q543. D542 provides warm-up protec-
tion for Q543. The negative-going signal at the emitter of
Q543 is coupled to the Sweep Reset Muitivibrator to deter-
mine sweep length. It is also coupled to the emitter of the
Sweep Start Amplifier, Q544, through D543 and D545,

Sweep Start Amplifier. The negative-going voltage
coupled to D545 from the emitter of Q543 blocks current
flow through Q544. Q544 will remain off until the sweep re-
trace has been completed. When the voltage at the emitter
of Q543 returns to its original dc level at the end of the
sweep, D545 will again be forward biased and Q544 witl
conduct. The dc level at the collector of Q544 is connected
to the Disconnect Diode through D547 to hold the cathode
of D533 at a constant voltage and establish the correct start-
ing point for the sweep. The Sweep Start adjustment, R758,
in B Sweep Generator sets the starting point of both the A
and B Sweep.

Sweep Reset Multivibrator. The negative-going voltage
at the emitter of Q543 is coupled to D555 and D556, These
diodes are reverse biased when the sweep starts. As the
voltage on the cathode of D556 goes negative, this diode
will become forward biased at a level determined by the A
SWEEP LENGTH control, R555. When D536 conducts, the
negative-going signal is connected to the base of Q575.
Q575 will turn on and Q585 will turn off. The collector volt-
age of Q575 will go positive and switch D505 back to its
original ‘low state’. This ends the Sweep Gate pulse and the
Disconnect Diode will be forward biased. The Timing Ca-
pacitor, C530, will rapidly discharge, returning the grid of
V533 to the original starting level. The pasitive-going re-
trace signal from the Sweep Reset Emitter Follower is blocked
by D555 and D556. When the voltage at the emitter of
Q543 reaches the original level, Q544 will conduct and
establish the starting level of the sweep.
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As the A SWEEP LENGTH control is rotated counterclock-
wise, the Sweep Reset Multivibrator will switch at a less
negative point on the Q543 signal. This means that the
sweep will not complete the full cycle before resetting and
the display will be shorter. In the B ENDS A position, fully
counterclockwise, a negative-going pulse generated from the
B unblanking pulse is connected to the emitters of Q573 and
Q585 through DS75. The negative-going pulse momentarily
interrupts the emitter current of Q575 and Q585 and both
transistors shut off. When the pulse ends, the stored charge
an C572 will bring Q575 into conduction and end the A
Sweep.

When Q575 conducts, it will remain in conduction for a
period of time to establish a holdoff period and allow all
circuits to return to their original conditions before the next
sweep is produced. The holdoff time is determined by the
charging rate of the Holdoff Capacitor, C550. C550 charges
through R551 and R552 toward 4-75 volts. As the voltage
at the emitter of Q575 rises positive because of the charg-
ing of C550, Q575 will turn off and Q585 will return to
conduction. The level at the collector of Q575 will drop
negative and D505 will be ready fo receive the next trigger
pulse. Holdoff time is changed for the various sweep rates
by the TIME/DIV switch. To insure correct holdoff, C550
is discharged by the negative-going unblanking pulse at the
collector of Q514 at the beginning of each sweep.

For fast sweep rates, the HF STAB control allows the hold-
off to be varied about 10% to provide a stable display. This
control has little effect on the display at low sweep rates.

Lamp Driver. The auto gate from the Auto Multi is con-
nected to the Lamp Driver, Q594. This auto gate is coinci-
dent with the trigger pulse generated by the A Trigger
Generator and is only present when a trigger signal is pres-
ent. The positive-going auto gate saturates Q5%4 and the
A SWEEP TRIGD light will come on. This light will remain
on as long as the auto gate is present.

Auto Trigger Mode Operation

Operation of the Sweep Generafor circuit in the AUTO
TRIG position of the A SWEEP MODE switch, is the same as
for NORM TRIG when a trigger pulse is applied. However,
when a trigger pulse is not applied, a free-running reference
trace is produced in the AUTO TRIG mode. This occurs as
follows.

Q585 is turned on after sweep retrace and holdoff. Q575
will be turned off and current will flow through R574, R502
and D505. This current is not enough to trigger D505. In
the AUTO TRIG position of the MODE switch, —12 valts is
applied to the cathodes of D592 and D593 through R593.
When the auto gate is present, the current through R593
flows through D592. However, when the gate is not present,
current will flow through D593 and add to the current from
RS74. This additional current is enough to trigger D505 im-
mediately after the holdoff period is complete. The sweep
will be generated in the normal manner. Another sweep will
begin at the end of each holdoff period, repeating the cycle.

Single Sweep Operation

Operation of the Sweep Generator in the SINGLE SWEEP
position of the A SWEEP MODE switch is similar to operation
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Fig. 3-9. Block diagram of B Sweep Generator circuit.

in the other modes. However, after one sweep has been pro-
duced, the Sweep Reset Multivibrator will not reset. All suc-

ceeding trigger pulses are 'locked out' until the RESET but:
ton is pressed.

In the SINGLE SWEEP position, the A SWEEP MODE
switch disconnects reset current from the Holdoff Circuit. The
base of Q575 is at a less positive level, allowing the stage
to operote as a bistable multi. The auto gate signal is
grounded at the cathode of D591,

The sweep cycle will occur as follows. When the sweep
reaches the length selected by the A SWEEP LENGTH con-
trol, Q575 will turn on and return D505 to its ‘low state’.
Since the reset current is disconnected and the base of
Q575 is negative enough to hold it on, it will remain in con-
duction and hold D505 ‘locked out’. This condition will re-
main until the circuit is reset.

Single-Sweep Reset Amplifier. The Single-Sweep Reset
Amplifier, Q564, produces the reset pulse for the Sweep Re-
set Multivibrator in the SINGLE SWEEP mode. Normally,
Q564 is biased off and the RESET switch is open. When the
RESET button is pressed, B548 will ignite and the voitage at
the base of Q564 will go negative. Q564 will saturate and
produce a positive-going output pulse. This pulse has suf-
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ficient amplitude to shut. off Q575 and allow Q585 to con-
duct. Q585 will remain in conduction until the next sweep
ends, keeping D505 in a triggerable state until the trigger
arrives,

Lamp Driver. In the SINGLE SWEEP mode the anode of
D595 is disconnected from ground and the diode is allowed
to conduct. When Q585 returns to conduction its collector
will go positive. This will pull the base of Q594 positive
through D595. Q594 will conduct through the RESET light,
indicating that the A Sweep Generator circuit is ready to
produce a sweep when a trigger pulse arrives. Q594 will
remain on until. Q575 turns on again at the end of the sweep.

B SWEEP GENERATOR
General T

Basic operation of the B Sweep Generator is the same
as the A Sweep Generator. Only the differences between
the two circuits will be discussed here. Thed fo”ov'vmg.' cir-
cuits operate as described for the corresponding circuits in
the A Spweep Generator: Sweep Gate, D705'cnd Q704; Qut-
put Signal Amplifier, Q714 and Q724; Disconnect Diode,
D742; Miller Sweep Generator, V743 and Q741; Sweep Reset
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Emitter Follower, Q753; and the Sweep Start Amplifier, Q754.
See the A Sweep Generator circuit description for the opera-
tion of these circuits.

Delay Pickoff Comparator

The B Sweep Generator is 'locked out' at the end of each
sweep by the Sweep Reset Multivibrator. The circuit will
remain in this condition until a pulse from the Delay Pickoff
Comparator, controlled by A Sweep, resets the Sweep Reset
Multivibrator. The B Sweep Generator can produce a sweep
only during A Sweep and is not reset until during the fal-
lowing A Sweep.

The output of the A Miller Sweep Generator is connected
to the base of Q764A. Q764A and B are connected as a
voltage comparator with Q769 providing a constant current
to the emitters through diode D764A and B. Dual transistor
Q764 used along with dual diode D764 provides tempera-
ture compensation for the comparator circuit.

Reference voltage for the comparator is established by
the precision, ten-turn potentiometer R760, DELAY-TIME
MULTIPLIER dial. The voltage to this potentiometer is filtered
by C759 and held stable by R759. The instrument is cali-
brated so major dial markings correspond to graticule divi-
sions by correct adjustment of the Sweep Start and A Sweep
Cal adjustments.

Q764A is quiescently conducting, holding D765 in its ‘high
state’. When the sweep voitage applied to the base of
Q764A goes more negative than the level at the base of
Q7648 established by the DELAY-TIME MULTIPLIER diai,
Q764A will cutoff and Q7648 will come into conduction.
Since the voltage point on the sweep where Q764A cuts off
represents time on the crt, the DELAY-TIME MULTIPLIER dial
is used to select delay time.

When Q764A cuts off, the current flow through D765
decreases and it switches to its ‘low state’. The positive-
going step at the cathode of D765 when it switches, is con-
nected to Q774. Q764A will regain control of the compara-
tor when the sweep retrace rises positive enough to bias
Q764A back into conduction. D765 will then return to its
original state and the step connected to Q774 will go
negative.

Pulse Shaper

The step produced when D765 switches states is applied
to the base of Q774 through (771. C773 and the emitter
resistance of Q774 differentiate the rising and falling por-
tions of the step. The differentiated pulses are amplified
and connected to the Sweep Reset Multivibrater. Qutput
from Q774 is a negative pulse to start the B Sweep and a

positive pulse produced from the A Sweep retrace to end
B Sweep.

Sweep Reset Multivibrator

If the A Sweep does not end before B Sweep, the nega-
tive-going sweep produced by the Miller Sweep Generator,
Q741, will reset the Sweep Reset Muitivibrator through Q753
as described for A Sweep. The negative-going sweep is ap-
plied to the base of Q785 and will turn this transistor on

®
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when the base goes more negative than the emitter. When
Q785 turns on, it gains control of the circuit and will remain
on until a reset pulse is received from the Pulse Shaper
stage. The collector of Q785 will go positive and hold D705
in its 'low state’, locking out the Sweep Gate stoge.

The negative pulse produced by the Pulse Shaper stage
when Q764A cuts off, turns Q775 on. Q785 will be turned
off and D705 will be ready to trigger. When the 8 SWEEP
MODE switch is in the B TRIGGERABLE AFTER DELAY TIME
position the Sweep Gate, Disconnect Diode and the Mii-
ler Sweep Generator as described for A Sweep Generator
in the NORM TRIG mode to produce a sweep upon receipt

. of a trigger.

However, in the A INTEN DURING B and DELAYED
SWEEP (B) positions of the HORIZ DISPLAY switch, the B
Sweep Generator will free run when the B Sweep Mode
switch is set to B STARTS AFTER DELAY TIME. When Q785 is
turned off, current flows through R787, R789 and D705. This
current is not enough to switch D705. However, in the B
STARTS AFTER DELAY TIME position, additional current is
supplied through R786. The total current is sufficient to
switch D705 and produce a trace immediately following
turn-off of Q785. Although B Sweep is free running, it will
appear stable on the screen because it is triggered at a
definite point on the A Sweep waveform.

If A Sweep ends before B Sweep, the positive pulse pro-
duced by Q774 when A Sweep retraces will turn Q775 off.
Q785 will turn on to end the B Sweep and hold D705 in its

'low state’.

B Ends A Pulse Amplifier

The positive-going voltage as the B unblanking pulse ends
is coupled to the B Ends A Pulse Amplifier, Q734, through
D731 when the A SWEEP LENGTH control is in the B ENDS
A position. This pulse saturates Q734 and produces a nega-
tive-going output pulse which is coupled to the A Sweep
Generator Sweep Reset Multivibrator.

HORIZONTAL AMPLIFIER
Input Amplifier

The input signal for the Horizontal Amplifier is selected
by the HORIZ DISPLAY switch. In the A, A INTEN DURING
8 and DELAYED SWEEP (B} positions, the negative-going
sawtooth from either the A or B Sweep Generator is con-
nected to the —Input Amplifier stage, Q814. in the EXT
HORIZ position, the external horizontal signal is applied to
the +Input Amplifier stage, Q824. The Input Amplifiers have
a low input impedance and are current driven.

Input sensitivity of the Horizontal Amplifier is about 0.2
milliamp/division for normal gain or .02 milliamp/division
for magnified gain (MAG switch set to X10).

in the EXT HORIZ position, the magnifier is automatically
set to X10 (see ‘Paraphase Amplifier'’ which follows). The
signal for external horizontal deflection is obtained from the
B Trigger Generator and is connected to the base of Q824.
The B Triggering SOURCE switch can select either the inter-
nal signal from Channel 1 (TRIGGER switch set to CH 1
ONLY) or an external signal connected to the EXT HORIZ
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Fig. 3-10. Block diagram of Horizantai Amplifier circuit.

input connector. When the internal signal is selected, the
Channel | deflection factor as indicated by the CH 1 YOLTS/
DIVISION switch applies as Horizontal Volits/Division. More
information on the external horizontal circuitry is contained
in the 'B Trigger Generator' circuit description.

Horizontal positioning is provided by the POSITION con-
trol, RBOSA, and the FINE control, RBO5B. Harizontal trace
position is changed by varying the dc current to the —Input
Amplifier, Q814.

Paraphase Ampilifier

The Paraphase Amplifier, Q834 ond QB844, converts the
single-ended input signal at either base to a push-pull
output signal to drive the Output Amplifier. Gain of this
stage is inversely proportional to the impedance between
the emitters of Q834 and Q844. The MAG switch increases
calibrated gain 10 times by switching in parallel emitter
resistance [resistance between emitters decreases). Variable
resistors R835, Norm Gain, and R845, Mag Gain, contral the

overall gain of the Horizontal Amplifier for normal sweep
(X1) and magnified sweep (X 10} respectively.

When the HORIZ DISPLAY switch is set to EXT HORIZ, the
magnifier is switched to X10 by the HORIZ DISPLAY switch.
The Magnifier light will not come on however, since the
indicated deflection factors apply directly.

Qutput Amplifier

The output of the Paraphase Amplifier is ‘connected to
the Output Amplifier, Q863-Q884 and Q873-Q894. Each side
of the amplifier can be considered as a single-ended feed-
back amplifier which amplifies the current signal at the in-
put to produce a voltage for horizontal deflection on the crt.
As in the Input Amplifiers, the input impedance is low with
very little voltage change due to the signal. Capacitors
C882 and C892 adjust the transient response to provide cor
rect high speed linearity.

The Mag Register adjustment, R855, adijusts the Qutput
Amplifier input current for a center-screen display when the
emitters of the Pharaphase Amplifier are at equal voltage-.
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The Output Amplifier scan is limited by diodes D8ét,
D871, D851 and D852. The ceries diodes D861 and D871
prevent saturation of the corresponding output transistor.
When the output voltage drops below about five volts, the
series diode will cut off allowing one of the shunt diodes to
conduct. The input current will be shorted out, thereby also
limiting the upper voltage swing of the opposite transistor.

The TRACE FINDER, SW330, reduces horizontal scan by
restricting the current available to Q884 and Q894. When
pressed in, power from the +150-volt unregulated supply is
interrupted and power is supplied by the +75-volt supply
through D884. Current supplied from the +75-volt supply
will be lower, producing the desired scan limiting. R887
provides a load for the +150-volt supply when SW330 is

pressed in.

Z AXIS AMPLIFIER

General

The Z Axis Amplifier controls the crt intensity or unblank-
ing through a series of input.signals and currents. The ef-
fect of these various inputs is to either increase or decrease
the trace intensity, or o completely blank the display or por-

tions of the display from view.

All inputs to the Z Axis Amplifier are applied to the emit-
ter of Q1014. Q1014 provides termination for all the input
signals as well as isolation between the crt circuit and the
input sources. D1015 and D1016 provide limiting protection
at minimum intensity (discussed further under 'Intensity Con-
trol’). Amplification for the control signal is provided by

Circuit Description—Type 453

Q1023 and Q1034. C1036 provides high-frequency com-
pensation adjustment. Qutput is provided through Q1043.
D1046 and D1047 provide protection for the Z Axis Am-
plifier if the High-Voltage supply is shorted. D1045 im-
proves response of Q1043 on negative-going signals.

Control signals for the Z Axis Amplifier can come from
the following sources:

1. INTENSITY control.

2. Unblanking signal from A Sweep Generator during A
Sweep.

3. Unblanking signal from B Sweep Generator to provide
an intensified display in the A INTEN DURING B position
of the HORIZ DISPLAY switch.

4. Unblanking signal from B Sweep Generator during 8
Sweep. .

5. Blanking signal from Vertical Switching circuit.

6. External signal applied to the Z AXIS INPUT connector.

The effect of these inputs will be discussed in more de-
tail in the following paragraphs.

Intensity Control

The INTENSITY control, R1005, connected between +12
volts and ground, varies the current through Q1014. When
set to minimum intensity (counterclockwise), current through
Q1014 will be reduced. The resultant output through Q1023,
Q1034, Q1043 and the crt control grid supply will be a
more negative crt bias which will blank the crt. When the
collector of Q1014 starts to go positive {reduced current),
D1015 will become reverse biased and D1016 forward

+90V To
ASTIG Adjustment
/
/
/
A A // Unblanking
Unblanking / o \ Pulse to
signal —o0K0 7 Ct Grid
Supply
A INTEN -
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Fig. 3-11. Block diagral
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biased to protect the circuit. At maximum intensity, maxi-
mum current flows through Q1014. This increases current flow
through Q1043 producing a more positive crt grid bias and
a higher intensity trace. Zener diode D1043 connected to
the +75-volt supply clamps the collector voltage of Q1043
at +90 volts at high intensity. This voltage is also connected
to the ASTIG adjustment.

R1006 from the +12-volt supply to the variable arm of
the INTENSITY control produces a logarithmic change in
trace intensity. To the eye, this appears as a smooth, grad-
val change in intensity level.

Unblanking Inputs

The unblanking inputs operate in a similar manner and
will be discussed as @ group. More specific information
relating the unblanking signals to the originating circuits is
given in the A and B Sweep Generator circuit descriptions.

During retrace, the crt display is blanked and minimum
current is flowing through Q1014. When the crt is to be
unblanked to display a signal, Q1014 current is increased.
This raises the Q1043 output level to the level established
by the INTENSITY control, providing a visible trace on the
crt. When in the A INTEN DURING B position of the HORIZ
DISPLAY switch, the display will be partially unblanked dur-
ing A Sweep time and further unblanked during B. This will
make the portion of the sweep during which B Sweep Gen-
erator operates appear intensified.

In the EXT HORIZ position of the HORIZ DISPLAY switch,
+12 volts is connected to the emitter of Q1014 through
R1003. This raises the output level enough to unblank the
crt so the external horizontal signal can be displayed.

Blanking Input

The blanking input from the Vertical Switching circuit
blanks the trace during trace switching. Normally, a constant
current flows through R1011 and R245 {Vertical Switching
circuit).  During trace switching, this current is changed
to reduce current through Q1014. Q1043 output level de-
creases temporarily, blanking the switching transient from
the display.

External Z Axis Input

A signal applied to the Z AXIS INPUT connector is ap-
plied both to the crt cathode through C979-C976-R974 and
to the Z Axis Amplifier. Low frequency Z-axis signals
are blocked from the crt cathode circuit by C9764. They
pass to the Z Axis Amplifier, producing an increase in in-

tensity if negative going, or a decrease ‘in intensity if -

positive going. C979 couples high-frequency signais di-
rectly to the crt cathode producing the same resultant
display as the Z Axis Amplifier produces with low-frequency
signals. This configuration operates as a crossover network
to provide nearly constant intensity modulation from dc to
50 Me.

CRT CIRCUIT
High Voltage Oscillator and Regulator

Q930 and assaciated circuitry comprise the high-voltage
oscillator. Q923 is a shunt regulator and Q913 and Q914
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are error amplifiers. Qutput of the High-Voltage Oscillator
is through T930.

After the instrument is turned on, the current through the
collector winding of T930 increases as the +12-volt sup-
ply comes into operation. This produces a corresponding
current increase in the feedback winding of T930 which
is connected to the base of Q930. The feedback current
increases the voltage level on the base of Q930, forcing
it to conduct even harder. The voltage level on the base
of Q930 will increase until it goes into saturation. Saturation
ends the current increase through the collector winding and
feedback winding of T930. While current was being induced
into the feedback winding of T930, C913 was being charged
negative. When this current ceases and then reverses, the
feedback winding pulls the base of Q930 negative. Q930
cuts off and the collector goes positive. When the de level
on C?13 rises positive and brings the base of Q930 posi-
tive, Q930 will again conduct and the cycle will be re-
peated. C913 normally has a negative 5. to 4-volt dc lavel
with respect to the emitter of Q930. Oscillation occurs at
about a 40- to 50-kc rate.

Feedback from the secondary of T930 is applied to the
base of Q914 through the voltage dropping network R$03
to R910.. This sample of the output voltage is amplified
by Q914 and Q913 and applied to the base of Q923.
Base current of Q930 is controlled by the average level
on the emitter of Q923. The amplified sample of the out-
put applied at the base of Q923 will produce a resuftant
current change in the collector winding of T930 to correct
the original error.

For example, if the output voltage at the —I1950V fest
point starts to go positive, a sample of this positive-
going voltage will be applied to the base of Q914. This
positive-gaing signal increases current flow through Q914
resulting in increased current flow through Q913. An in-
crease inncurrent through "Q913 means that the current
flowing through the feedback winding of T930 increases,
pulling the base level of Q930 more positive. A more posi-
tive level on the base of Q930 increases the collector cur-
rent. Increased current in the collector winding of T930
produces increased current in the secondary which will
appear as a more negative voltage at the —1950Y test
point. This will correct the original positive-going voltage
change. By sampling the output on the negative high-volt-
age supply, the total output of the high-voltage rectifier

is held constant.

Output voltage level of the high-voltage supply is con-
trolled by R900, High Voltage adjustment, in the base cir-
cuit of Q914. This adjustment sets the conduction level of
Q914 which controls the current flow through Q913. In a
similar manner to that described when correcting for an
output error, Q923 sets the base level of Q930 to cdntrol
the collector current swing and thereby control the rectified
output voltages at the cathode-ray tube.

H-igh Voltage Rectifiers and Output-

The high-voltage transformer has five output windings.

‘Two of these windings provide filament voltage for the

rectifier tubes Y952 and V962. A third low-voltage winding
provides filament voltage for the cathode-ray .Iube. The
filament voltage can be supplied from the hlgh-\'/oltage
supply since the cathode-ray tube has a very low filament
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Fig. 3-12. Block diagram of Crt circuit.

current drain. Two high-voltage windings provide the nega-
tive and positive accelerating voltage and the crt grid bias
voltage. All of these outputs are regulated by the high-
voltage regulator circuit in the primary of T930 to hold
the output voltage constant.

Positive accelerating potential is supplied by voltage
doubler V952 and V962. Regulated voltage output is about
+8 kilovolts. Ground return for this supply is through the
resistive helix inside the cathode-ray tube to pin 7 and
through R972.

The negative accelerating voltage for the crt cathode
is supplied by the half-wave rectifier D952. Voitage out-
put is about —1.95 kilovolts. A sample of this output volt-
age is connected to the voltage regulator to provide a
regulated high-voltage output.

The half-wave rectifier D940 provides a negative volt-
age for the contral grid of the crt. Qutput level is adjust-
able by R940, Crt Grid Bias adjustment. The neon bulbs
B973, B974 and B975 provide protection if the voltage dif-
ference between the control grid and cathode exceeds about
165 volts. The unblanking pulse from the Z Axis Amplifier
is applied to the positive side of this circuit.

Crt Control Circuits

Focus of the crt display is controlled by the FOCUS con-
trol, R967. The divider R943 to R948 is connected between
the crt cathode supply and D1142 (in Low-Voltage Power
Supply) which is at about ground level. The voltage applied
to the focus grid is more positive (closer to ground level)
than the voltage on either the control grid or the crt

®

cathode. The ASTIG adjustment, R985, which is used in
conjunction with the FOCUS control to provide a well-
defined display, varies the positive level on the astigmatism
grid.

Geometry adjustment, R982, varies the positive level on
the horizontal deflection plate shields to control the over-
all geometry of the display.

Two adjustments control the trace alignment by vary-
ing the magnetic field around the crt. The Y Axis Align
adjustment, R989, controls the current through L989, and the
TRACE ROTATION control, R980, controls the current
through L980. :

External Z Axis Input

The external Z Axis input signal is applied to both the
crt cathode and the crt control grid through the Z Axis
Amplifier circuit. Full operation of this circuit is explained
under 'Z Axis Amplifier’,

LOW VOLTAGE POWER SUPPLY

General

The Llow-Voltage Power Supply provides the operating
power for the instrument from three regulated supplies and
one unregulated supply. Electronic regulation is used to
provide stable output voltages. Each supply contains a short
protection circuit. The power-input circuit includes a switch
to compensate for lower or higher than normal line voltages.
A swilch in the power receptacle automatically switches
the instrument from 115.volt nominal to 230-volt nominal
operation when the correct power cord is connected.
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Power Input

Power is applied to the instrument through P1101. The
left part of the plug is used for 115-volt nominal line
and the right part for 230-volt nominal line operation. As
the correct power plug for the nominal line voltage used
is connected to P1101, the 115V-230V Selector switch,
SW1102, is automatically changed to the correct position.
This switch connects the split primaries of T1101 in parallel
for 115-volt nominal operation, or in series for 230-volt
nominal operation. Fuses F1101 and F1102 are connected
in series with the primary windings for 115-voit operation.
For 230-volt operation, only F1101 is connected in series
with the primary. ¥

LINE VOLTAGE RANGE switch, SW1103, allows higher
or lower than normal line voltages to be applied to the
instrument. The instrument will operate at nominal line
voltage (115 or 230 volts) in either range. This range se-
lection is provided by an extra winding in series with the
primary windings. For LOW range, the windings are not
used; for HIGH range the extra windings are switched into
the circuit.

TK110! provides thermal protection by opening to in-
terrupt power if the instrument overheats.

—12-Volt Supply

The —12-Volt Supply provides the reference voltage for
the remaining supplies. Reference for the —12-Volt Supply
is provided by Zener diode D1114.

Output from the secondary of T1101 is rectified by
bridge rectifier D1112A-D. The output of the bridge recti-
fier is regulated to provide a stable output voltage. Zener
diode D1114 holds the base of Q1114 at about —9 volts.
Q1114 and Q1124 are connected as a comparator. In this
configuration, the emitter level will be established by
D1114 with the emitter current dividing between Q1114
and Q1124, depending on the setting of R1122. Collector
current of Q1114 controls conduction of Q1133 which in
turn controls the conduction of Q1137 to provide the cor-
rect output voltage. The base level of Q1124 is set by
the —12 Volts adjustment, R1122, to provide —12 volts
output from the supply.

Ripple in the output voltage is held to a minimum by
feeding a sample of the output back to the regulator tran-
sistor, Q1137. To understand this operation, assume that
the ripple is in the negative half of its cycle. This negative
signal at the output will be applied across the voltage
divider R1121, R1122 and R1123 resulting in reduced cur-
rent flow through Q1124. Reduced current flow through
Q1124 aqllows Q1114 to conduct more. Increased current
through Q1114 reduces the current through Q1133, result-
ing in reduced conduction of Q1137, the regulator tran-
sistor. Reduced current in Q1137 will oppose the original
output change due to ripple and provide a stable output
voltage. C1128 delays the current change at the base of
Q1133 slightly, preventing the circuit from oscillating but
allowing it to effectively remove line-frequency ripple from
the output. In a similar manner, the regulator circuit com-
pensates for changes in input voltage or changes in load
current,

Q1129 protects the —12-volt Supply if the output is
shorted. When the output is shorted, high current is de-

®
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manded from Q1137. However, this current flows through
R1129 and produces a voltage drop sufficient to bias Q1129
into operation. Current from Q1129 flows through R1117
ond reduces the current through Q1133. Q1133 limits the
conduction of Q1137 and, while not correcting the original
shorted condition, it protects the regulator circuit from over-
load.

+ 12-Volt Supply

Rectified voltage for operation of the +-12-Volt Supply
is provided by D1142A-D. This unregulated voltage is also
applied to the high-voltage oscillator. Reference volt-
age for this supply is provided by voltage divider R1151-
R1152-R1153 between —12 volts and the output of this
supply. The —12 volts is held stable by the —12-Voit
Supply as discussed previously. f the +12-volt output
changes, this change is applied to Q1154 as an error sig-
nal. Regulation is controlled by regulator transistor Q1167
as described for the —12-Volt Supply. R1152, +12 Voits
adjustment, sets the output level to +12 volts. D1152 pro-
vides thermal compensation for Q1154. C1156 prevents os-
cillation in the regulator circuit and C1164 improves low-
frequency gain.

Shorting protection 1s provided by Q1159 and R1159.
Q1159 limits the current of the regulator transistor, Q1167,
if the output is shorted. Operation is the same as described
in the —12-Volt Supply discussion. D114 protects Q1154
when this supply is shorted. Zener diode D1167 clamps the
collectars of Q1163 and Q1167 at about +-30 volts if the
high-voltage supply is shorted.

+75-Volt Supply

Operation of the +75-Volt Supply is basicaily the same
as the +12-Voit Supply. Only the ditferences in opero-
tion between the two supplies will be given in the fol-
lowing discussion.

Reference voltage for the +75-Volt Supply is provided
by divider R1181-R1182-R1183 between —12 volts and the
output of this supply. The regulator circuit and error am-
plifier operate as described for the —12-Volt Supply.
C1184 and C1191 prevent oscillation of the regulator cir-
cuit. Low-ripple current for the regulator circuit is provided
by DI209 from the +75-volt output. D1185 provides a
voltage drop, without current limiting, to provide the cor-
rect operating level for Q1184.

Q1189 provides shorting current limiting through D1188.
Under normal operating conditions, D1189 is conducting
and D1188 is reverse biased. However, when the out-
put is shorted, the collector of Q1189 goes more negative
and D1188 is forward biased with D1189 reverse biased.
This allows Q1189 to control the collector current of Q1197
through Q1193. F1172 aiso provides overioad protection.

4 150-Volt Unregulated Supply

Rectifiers D1202 and D1212 provide the unreguloted out-
put for the +150-Volt Supply. D1198 provides protection
for. the +75-Volt Supply when the +150-Volt Supply is
shorted. F1204 also provides overload protection.
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Fig. 3-14. Block diagram

Other OQutputs

A 63-volt rms winding provides power for the pilot light
and scale illumination lights. A signal is also obtained
from this winding through divider R1104-R1105 to provide
line triggering for the Trigger Generators.

CALIBRATOR
Oscillator

Q1255 and Q1265 form the Oscillator stage for the Cali-
brator circuit. Frequency of the circuit is determined by
T1255 and C1255 in the collector of Q1255. The frequency
accuracy and stability of this circuit is obtained by using
a high-quality capacitor, C1255, which has a temperature
coefficient oppasite to the temperature coefficient of T1255.
Oscillation is sustained by the feedback winding of T1255
to the base of Q1255. C1266 provides regenerative feed-
back to Q1265 which, along with the base feedback of
Q1255, provides fast changeover to quickly cut Q1255 off
or turn it back on. The square-wave current output of Q1265
is connected to the Qutput Amplifier.

of Calibrator circuit,

OQutput Amplifier

The Output Amplifier, Q1274, is either saturated or
turned off depending on the base signal. When Q1265 is
conducting, Q1274 will saturate and the collector will rise
to about +12 volts. The output of the +12-Valt Supply
is adjusted for 1 volt at the 1 KC CAL connector when the
CALIBRATOR switch is set to 1V. When Q1245 is off, the
voltage at the collector of Q1274 falls to zero. The output
signal has a fast risetime due to the fast changeover be-
tween Q1255 and Q1245.

Qutput Divider

The Output Divider, R1275-R1276-R1277, provides two
output voltages from the Calibrator circuit. In the 1V
CALIBRATOR switch position, voltage is taken off the col-
lector of Q1274 through R1274. In the .1V CALIBRATOR
switch position, the output is obtained at the junction of
R1275 and R1276-R1277 to provide one-tenth of the pre-
vious output voltage. -

Collector current of Q1274 flows through the PROBE
LOOP on the side panel. Output current is a 5-milliamp
square wave.

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
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SECTION 4
MAINTENANCE

Introduction

This section of the manual contains maintenance informa-
tion for use in preventive maintenance, corrective main-
tenance or troubleshooting of the Type 453

PREVENTIVE MAINTENANCE

General

Preventive maintenance consists of cleaning, visual inspec-
tion, lubrication, etc. Preventive maintenance performed on
a regular basis will help prevent instrument failure and
will improve reliability of this instrument. The severity of
the environment to which the Type 453 is subjected will
determine the frequency of maintenance.

Cleaning

The Type 453 should be cleaned as often as operating
conditions require. Accumulation of dirt in the instrument
can cause overheating and component breckdown. Dirt on
components acts as an insulating blanket and prevents
efficient heat dissipation. It also provides an electrical
conduction path.

The top and bottom covers provide protection against
dust in the interior of the instrument. Operation without the
covers in place will require more frequent cleaning. The
front cover pravides dust protection for the front panel and
crt face. The front cover should be installed for storage or
transportation. )

CAUTION

Avoid the use of chemical cleaning agents which
might damage the plastics used in this instrument.
Some chemicals to avoid are benzene, toluene,
xylene, acetone or similar solvents.

Air Filter. The air filter should be visually checked
every few weeks and cleaned if dirty. More frequent inspec-
Hons and cleaning are required under severe operating con-
ditions. Remove the filter by pulling it out of the plastic
frame on the rear of the instrument. To clean the filter,
wash it out in the same manner as a plastic sponge. Rinse
the filter thoroughly and let it dry. Coat the dry filter with
fresh air-filter adhesive (available from air conditioner sup-
pliers or order Tektronix Part No. 004-0580-00). Let the
adhesive dry thoroughly before reinstalling the filter,

Exterior. Loose dust accumulated on the outside of the
Type 453 can be removed with a soft cloth or small paint
brush. The paint brush is particularly useful for dislodging
dirt on and around the front-panel controls. Dirt which
remains can be removed with a soft cloth dampened in a
mild solution of water and detergent. Abrasive cleaners
should not be used.

Clean the light filter, faceplate protector and crt face
with a soft, lint-free cloth dampened with denatured alcohol,

®

Interior. Dust in the interior of the instrument should be
removed occasionally due to its electrical conductivity under
high-humidity conditions. The best way to clean the interior
is to blow off the accumulated dust with dry, low-velocity
air. Remove any dirt which remains with a soft paint brush
or a cloth dampened with a mild detergent and water soly-
tion. A cotton-tipped applicator is useful for cleaning in
narrow spaces or for cleaning ceramic terminal strips and
etched-wiring boards.

The high-voltage circuits, particularly parts. located in
the high-voltage compartment and the area surrounding the
post-deflection anode connector, should receive special at-
tention. Excessive dust or dirt in these areas may cause
high-voltage arcing and result in improper instrument
operation.

Lubrication

The reliability of potentiometers, rotary switches and other
moving parts can be increased if they are kept properly
lubricated. Use a cleaning-type lubricant (such as Tektronix

‘Part No. 006-0218-00) on shaft bushings and switch contacts.

Lubricate switch detents with a heavier grease (such as
Tektronix Part No. 004-0219-00). Potentiometers should be
lubricated with a lubricant which will not affect electrical
characteristics {such as Tektronix Part No. 004-0220-00). Do
not overlubricate. A lubrication kit containing the necessary
lubricants and instructions is available from Tektronix. Order
Tektronix Part No. 003-0342-00.

The fan bearings are sealed and do not require lubrica-
tion.

Visual Inspection

The Type 453 should be inspected occasionally for such
defects as broken connections, broken or damaged ceramic
strips, improperly seated transistors or nuvistors, damaged
etched-wiring boards and heat-domaged parts.

The remedy for most visible defects is obvious; however,
care must be taken if heat-damaged parts are located.
Overheating is usually only a symptom of trouble. For this
reason, it is essential to determine the actual cause of
overheating before the heat-damaged part is replaced; other-
wise, the damage may be repeated.

Transistor and Nuvistor Checks

Periodic checks of the transistors and nuvistors in the Type
453 are not recommended. The best check of transistor or
nuvistor performance is its actual operation in the instru-
ment. More details on checking transistor and nuvistor
operation is given under ‘Troubleshooting',

Recalibration

To assure accurate measurements, check the calibration
of this instrument after each 1000 hours of operation or
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every six months if used infrequently. Complete instructions
are given in the Calibration section,

The calibration procedure can also be helpful in lacalizing
certain troubles in the instrument. In some cases minor
troubles, not apparent during normal use, may be revealed
and/or corrected by recalibration,

CORRECTIVE MAINTENANCE
General

Corrective maintenance consists of component replace-
ment and instrument repair. Special techniques or procedures
required to replace components in this instrument are de-
scribed here.

Obtaining Replacement Parts

Standard Parts. All electrical and mechanical part re-
placements for the Type 453 can be obtained through your
local Tektronix Field Office or representative. However,
many of the standard electronic components can be obtained
locally in less time than is required to order them from Tek-
tronix, Inc. Before purchasing or ordering replacement parts,
consult the Parts List for value, tolerance and rating.

NOTE

When selecting replacement parts, it is important
to remember that the physical size and shape of
a component may affect its performance at high
frequencies. All replacement parts shouid be
direct replacements unless it is known that a dif-
ferent component will not adversely affect instru-
ment performance.

Special Parts. In addition to the standard  electronic
components, some special parts are used in the Type 453.
These parts are manufactured or selected by Tektronix, Inc.
to meet specific performance requirements, or are manufac-
tured for Tektronix, Inc. in accordance with our specifications.
These special parts are indicated in the Parts List by an
asterisk preceding the part number. Most of the mechanical
parts used in this instrument have been manufactured by
Tektronix, Inc. Order all special parts directly from your
Tektronix Field Office or representative.

Ordering Parts. When ordering replacement parts from
Tektronix, include the following information:

1. Instrument Type.

2. A description of the part (if electrical, include circuit
number).

3. Tektronix Part Number.,

- 4. Instrument Serial Number.

Soldering Techniques
WARNING

Disconnect the instrument from the power source
before soldering.

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
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Etched-Wiring Boards. Use ordinary 60/40 solder and q
35- to 40-watt pencil type soldering iron on the etched-wiring
boards. The tip of the iron should be clean and properly
tinned for best heat transfer to the solder joint. A higher

wattage soldering iron may separate the etched wiring from
the base material.

The following technique should be used to replace a com-
ponent on an etched-wiring board. Most components can
be replaced without removing the boards from the instrument.

1. Grip the component lead with long-nose pliers. Touch
the soldering iron to the lead at the solder connection. Do

not lay the iron directly on the board, as it may damage
the board.

2. When the solder begins to melt, pull the lead out
gently. This should leave a clean hole in the board. If not,
the hole can be cleaned by reheating the solder and placing
a sharp object such as a toothpick or pointed tool into the
hole to clean it out.

3. Bend the leads of the new component to fit the holes
in the board. If the component is replaced while the board
is mounted in the instrument, cut the leads so they will just
protrude through the board. Insert the leads into the board
until the component is firmly seated against the board. If
it does not seat properly, heat the solder and gently press
the component into place.

4. Apply the iron and a small amount of solder to the
connection to make a firm solder joint. To protect heat-
sensitive components, hold the lead between the component
body and the solder joint with a pair of long-nose pliars
or other heat sink.

5. Clip the excess lead that protrudes through the board.

6. Clean the area around the soldered connection with a
flux-remover solvent to maintain good environmental charac-

teristics. Be areful not to remave information printed on
the board.

Ceramic Terminal Strips. Solder used on the ceramic
terminal strips should contain about 3% silver, Ordinary
tin-lead solder can be used occasionally without damage to
the ceramic terminal strips. Use @ 40- to 75-watt soldering
iron with a 4" wide chisel-shaped tip. If ordinary solder
is used repeatedly or if excessive heat is applied, the solder-
to-ceramic bond may be broken.

A small roll of 3% silver solder is mounted on the rear
subpanel. Additional silver solder should be available locai-
ly or it can be purchased directly from Tektronix; order by
Tektronix Part No. 251-0514-00.

Observe the following precautions when soldering ceramic
terminal strips: ’

1. Use a hot iron for a short time. Apply only eﬂOUQ*L 3

heat to make the solder flow freely.

2. Maintain a clean, properly tinned tp.

. LT
4. Do not attempt to fill the terminal-strip notch vrib
solder; use only enough solder to cover the wires adeq

.

5. Clean the flux from the rerminql strip with @
remover solvent to maintain good environmental

istics.
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Metal Terminals. When soldering metal terminals (e.g.,
switch terminals, potentiometers, etc.), ordinary é0/40 solder
can be used. The soldering iron should have a 40- to 75-
watt rating with a 4" wide chisel-shaped tip.

Observe the following precautions when soldering metal
terminals:

1. Apply only enough heat to make the solder flow
freely. ’

2. Apply only enough solder to form a solid connection.
Excess solder may impair the function of the part.

3. If a wire extends beyond the solder joint, clip off
the excess.

4. Clean the flux from the solder joint with a flux-remover
solvent to maintain good environmental characteristics.

Component Replacement
WARNING

Disconnect the instrument from the power source
before replacing components.

Removing Covers. The top and bottom covers are held
in place by thumb screws located on each side of the instru-
ment. To remove the covers, loosen the thumb screws and
slide the covers off of the instrument.

Removing the Rear Panel. The rear panel must be re-
moved for access to the rear subpanel. This panel can be
removed by removing the Z Axis ground strap and the four
screws located near the feet.

Ceramic Terminal Strip Replacement. A complete cer-
amic terminal strip assembly is shown in Fig. 4-1. Replace-
ment strips (including studs) and spacers are supplied under
separate part numbers. The old spacers may be reused if
they are not damaged.

= Stud

Chassis

Fig. 4-1. Ceramic terminal strip assembly.

To replace a ceramic terminal strip, first unsolder all
connections. Then, the damaged strip can be pried or pulled
loose from the chassis. If the spacers come out with the
strip, remove them from the stud pins to be used for installa-
tion of the new strip.

®
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After the damaged strip has been removed, place the un-
damaged spacers in the chassis holes. Then, carefully press
the studs into the spacers until completely seated. |f neces-
sary, use a soft mallet and tap lightly, directly over the stud
area of the strip.

Etched-Wiring Board Replacement. If an etched-wiring
board is damaged and cannot be repaired, the entire as-
sembly including all soldered-on companents should be
replaced. The part number given in the Mechanical Parts
list is for the completely-wired board.

Procedure for replacing etched-wiring boards follows:

Etched-Wiring Board Removal. All connections to the
etched-wiring boards are made with pin connectors except
the connections between the Vertical Preamp board and
the attenuators. However, the attenuators and Vertical Pre-
amp board can be removed from the instrument as a unit
without unsoldering the interconnecting wires (see 'Vertical
Preamp Unit Removal’).

Most of the components mounted on the etched-wiring
boards can be replaced without removing the boards from
the instrument. Observe soldering precautions given under
‘Soldering Techniques’ in this section. However, if the under-
side of the board must be reached or if the board must be
moved to gain access to other areas of the instrument, only
the mounting screws need be removed. The interconnecting
wires allow the board to be moved out of the way or turned
over without disconnecting the pin connectors (except Verti-
cal Preamp). The Vertical Preamp board can be reconnected
to the instrument for troubleshooting after removal.

Use the following procedure to remove a board:

1. Disconnect all pin connectors which come through holes
in the board.

2. Remove all screws holding the board to the chassis.

3. The board may now be lifted for maintenance or access
to areas beneath the board.

4. To completely remove the board, disconnect the re-
maining pin connectors.

5. Lift the etched-wiring board out of the instrument. Do
not force or bend the board.

6. To replace the board, reverse the order of removal.
Correct location of the pin connectors is shown in Figs. 4-5
through 4-13. Replace the pin connectors carefully so they
mate correctly with the pins. If forced into place incorrectly
positioned, the pin connectors may be damaged.

Vertical Preamp Unit Removal. Use the following pro-
cedure to remove the Vertical Preamp unit.

1. Remove the screw [mounted with a washer} which holds
the MODE-TRIGGER switch (rear of board) to the chassis.
The other screw may be left in place.

2. Unsolder the connections on the MODE-TRIGGER
switch which do not go to the Vertical Preamp board.

3. Disconnect all pin connectors which lead off of the
Vertical Preamp board.

4. Remove the attenuator shield and remove the nuts {four)
located under this shield at each side of the INPUT con-
nectors.
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5. Remove the YOLTS/DIY, VARIABLE, POSITION, AC
GND DC, MODE and TRIGGER knobs.

6. Remove the securing nuts on the VOLTS/DIV switches
and the STEP ATTEN BAL controls.

7. Remave the three screws at the rear of the board.

8. Lift up on the rear of the assembly and slide it out of
the instrument.

9. The board may now be removed from the Vertical
Preamp unit as follows:

a. Disconnect all pin connectars remaining on the
board.

b. Unsolder all connections on the rear side of the
board which connect between the attenuators and the
board. Observe the soldering precautions given in this
section.

¢. Remove the remaining screw which holds the MODE
TRIGGER switch to the board.

d. Remove the four screws holding the board to the
attenuators.

10. To replace the unit, reverse the order of removal.
Be sure the GAIN and INVERT extensions are positioned
correctly in the corresponding front-pane! holes.

Cathode-Ray Tube Replacement. Use care when hand-
ling a crt. Protective clothing and safety glasses should be
‘worn. Avoid striking it on any object which might cause it
to crack or implode. When storing a crt, place it face down
on a smooth surface with q protective cover or soft mat
under the faceplate to protect it from scratches.

The following procedure outlines the removal and replace-
ment of the cathode-ray tube:

A. Removal:

1. Remove the top and bottom covers and rear panel as
described previously.

2. Remove the light filter or faceplate pratector.

3. Disconnect the crt anode connector. Ground this lead
and the anode connection to discharge any stored charge.

4. Unsolder the trace-rotation leads at the crt shield.

5. Unsolder the y-axis rotation leads at the Y Axis Align
control.

6. Disconnect the deflection-plate connectors. Be careful
not to bend the deflection-plate pins.

7. Remove the crt socket.

8. Remove the two nuts (by the graticule lights) which
" hold the front of the crt shield to the subpanel.

9. Remove the graticule lights from the studs and position
them away from the shield. »

10. Loosen the two hex-head screws inside the rear of

the crt shield. Remove the shield angle clamps and mount-
ing screws. .

11. Slide the crt assembly to the rear of the instrument
until the faceplate clears the mounting studs. Then, lift the

front of the crt assembly up and slide it out of the instrument
(see Fig. 4-2).

12. loosen the three screws on the crt clamp inside the
crt shield. Do not remove the screws.

Oxon OX9 4QY
Tel} 01844-351654 Fax:- 01844-352554
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Fig. 4-2. Removing the cathode-ray tube.

13. Hold the left hand on the crt faceplate and push
forward cn.the crt base with the right hand. As the crt starts
out of the shield, grasp it firmly with the left hand. When the
crt is free of the clamp, slide the shield completely off the
crt. Be careful not to bend the neck pins

B. Replacement:

1. Insert the crt into the shield. Be careful not to bend
the neck pins. Seat the crt firmly against the shield.

2. Tighten the bottom clamp screw—inside the crt shield.
Recommended tightening torque: 4 to 7 in-lbs. Do not
tighten the screws on the sides.

3. Place the light mask over the crt faceplate.

4. Using a- method similar to that for removal {step 11)
reinsert the crt assembly into the instrument. Be sure the
crt faceplate seats properly in the subpanel.

5. Tighten the two remaining screws on the inside of the
crt shield, {

6. Replace the shield angle clamps and mounting screws
on the rear subpanel. Tighten the two hex-head screws in-
side the rear of the crt shield.

7. Replace the graticule lights and securing nuts.
8. Replace the crt socket. . -

9. Reconnect the anode connector. Align the jack on
the crt and the plug in the connector and press firmly on
the insulated cover to snap the plug into place.

10. Reconnect the trace-rotation and y-axis leads.

11. Reconnect the deflection-plate connectors. Correct

location is indicated on the crt shield.

12. Adjust the High Voltage, TRACE ROTAT.ION, ASTIG,
Y Axis Align and Geometry adjustments. Adjustment pro-
cedure is given in the Calibration section. :

Transistor and Nuvistor Replacement. Transistors and
nuvistors should not be replaced unless actually defecnve'.
If removed during routine maintenance, return them to their
original sockets. Unnecessary replacement of transistors or
nuvistors may affect the calibration of this instrument. )Nhen
fransistors or nuvistors are replaced, check the operation of
that part of the circuit which may be affected.
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Replacement transistors or nuvistors should be of the
original type or a direct replacement. The transistors should
be remounted in the same manner as the original. Some
of the power-supply transistors and the vertical and horizon-
tal output transistors use silicone grease to increase heat
transfer. Replace the silicone grease when replacing these
transistors.

WARNING

Handle silicone grease with care. Wash hands
thoroughly after use. Avoid getting silicone grease
in the eyes.

Fuse Replacement. The line fuses are located on the
side panel. The +475wolt, +150-volt and high-voltage
power-supply fuses are mounted on the rear subpanel. Re-
move the rear panel for access to these fuses. Table 4.1
gives the vaiue of the fuses used in this instrument.

TABLE 4-1
Circuit
Number Rating Location Function
F937 2A Slow  |Rear subpanel | High voltage
F1101 0.8A Slow |[Side panel Line
F1102 0.8A Slow |Side panel Line
F1172 0.5A Slow |Rear subpanel| 475 volt
F1204 0.25A Fast |Rear subpanel| 4150 volt

Rotary Switches. Individual wafers or mechanical parts
of rotary switches are normally not replaced. if a switch is
defective, replace the entire assembly. Replacement switches
can be ordered either wired or unwired; refer to the Parts List
for the applicable part numbers.

When replacing a switch, it is recommended that the leads
and switch terminals be tagged with corresponding identifica-
tion tags as the leads are disconnected. Then, use the old
switch as a guide for installing the new one. An alternative
method would be to draw a sketch of the switch layout and
record the wire color at each terminal.

The swing-out side panel provides access to the side of
the TIME/DIV and HORIZ DISPLAY switches, The top and
bottom of these switches may be reached for easier repair or
removal by removing the B Sweep board [top} or the A
Sweep board (bottom].

High-Voltage Compartment. The components located
in the high-voltage compartment can be reached for mainten-
ance or replacement by using the following procedure.

1. Remove the bottom cover of the instrument as described
in this section.

2. Remove the high-voltage shield.

3. Remave the three screws which hold the cover on the
high-voltage compartment.

4. To remave the complete wiring assembly from the high-
voltage compartment, unsolder the post-deflection anode
lead (heavily insulated lead at the side of the compartment).
The other leads are long enough to allow the assembly to
be lifted out of the compartment to reach the parts on the
under side.

®
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5. To replace the high-voltage compartment, reverse the
order of removal.

Power Chassis. The power ftransistors and other heat
dissipating power-supply components are mounted below the
Low-Voltage Regulator board. Remove the Low-Voltage
Regulator board to reach these components. To reach the
underside of the chassis, remove the fan through the rear
subpanel.

TROUBLESHOOTING
Introduction

The following information is provided to facilitate trouble-
shooting of the Type 453, if trouble develops. [nformation
contained in other sections of this manual should be used
along with the following information to aid in locating the
defective component.

Troubleshooting Aids

Diagrams. Circuit diagrams are given on foldout pages
in Section 7. The circuit number and electrical value of each
component in this instrument are shown on the diagrams.
Important voltages and waveforms are also shown on the
diagrams.

Component Numbering. The circuit number of each
electrical part is shown on the circuit diagram. Each main
circuit is assigned a series of circuit numbers. Table 4-2
lists the main circuits in the Type 453 and the series of circuit
numbers assigned to each. For example, using Table 4-2, a
resistor numbered R550 is identified as being located in the
A Sweep Generator.

TABLE 4-2

Circuit Numbers Circuit

on Schematics
1-99 Channel 1 Input Preamp
100-199 Channel 2 Input Preamp
200-299 Vertical Switching
300-399 Vertical QOutput Amplifier
400-429 Trigger Preamp
430-499 A Trigger Generator
500-599 A Sweep Generator
600-699 B Trigger Generator
700-799 B Sweep Generator
800-899 Horizontal Amplifier
$00-9%99 Crt Circuit
1000-1099 Z Axis Amplifier
1100-1199 - Power Supply
1200-1299 Calibrator

Switch Wafer Identification. Switch wafers shown on
the diagrams are coded to indicate the position of the wafer
in the complete switch assembly. The numbered portion of
the code refers to the wafer number counting from the frant,
or mounting end of the switch, toward the rear. The letters
‘F and ‘R indicate whether the front or rear of the wafer
performs the particular switching function. For example, a
wafer designated 2R indicates that the rear of the second
wafer is used for this particular switching function.
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Etched-Wiring Boards. Figs. 4-5 through 4-13 show
the etched-wiring boards used in the Type 453. Fig. 4-4 shows
the location of each board within the instrument. Each
electrical component on the boards is identified by its cir-
cuit number. The circuit boards are also outlined on the
diagrams with a blue line. These pictures used along with the
diagrams will aid in locating the components mounted on
the etched-wiring boards.

Wiring Color-Code. All insulated wire used in the Type
453 is color-coded according to the EIA standard color-code
(as used for resistors) to facilitate circuit tracing. The widest
color stripe identifies the first color of the code. Power-
supply voltages can be identified by three color stripes and
the following background color-code; white, positive voltage;
tan, negative voltage. Table 4-3 shows the wiring color-code
for the power-supply voltages used in the Type 453. The
remainder of the wiring in the Type 453 is color-coded with
two or less stripes or has a solid background with no stripes.
The color-coding helps to trace a wire from one point in the
instrument to another.

TABLE 4-3
Supply | Background 1st 2nd 3rd
Color Stripe Stripe Stripe
A —12 volt Tan Brown Red Black
+12 volt White Brown Red Black
+75 volt White Violet Green Black
+150 volt White Brown Green Brown

Resistor Color-Code. A number of precision metal-film
resistors are used in this instrument. These resistors can be
identified by their gray body color. If a metal-film resistor
has a value indicated by three significant figures and a mul-
tiplier, it will be color-coded according to the EIA standard
resistor color-code. If it has a value indicated by four signifi-
cant figures and a multipiier, the value will be printed on the
body of the resistor. For example, a 333k resistor will be
color-coded, but a 333.5 k resistor will have its value printed
on the resistor body. The color-code sequence is shown in
Fig. 4-3.

Compasition resistors are color-coded according to the
EIA standard resistor color-code.

1st Sig. Fig.

2nd Sig. Fig.
3rd Sig. Fig.
Multiplier

e

Tolerance

Date Code

Fig. 4-3. Color-ceding of metai-film resistors.
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Troubleshooting Techniques

This troubleshooting procedure is arranged in an order
which checks the simple trouble possibilities before pro-
ceeding with extensive troubleshooting. The first few checks
assure proper connection, operation and calibration. If the
trouble is not located by these checks, the remaining steps aid
in locating the defective component. When the defective
component is located, it should be replaced following the
replacement procedures given in this section.

1. Check Associated Equipment. Before proceeding with
troubleshooting of the Type 453, check that the equipment
used with the Type 453 is operating correctly. Check that
the signal is properly connected and that the interconnecting
cables or probes are not defective. Also, check the power
source.

2. Check Control Settings. Incorrect control settings can [:
indicate a trouble that does not exist. For example, incorrect
setting of the A VARIABLE or B TIME/DIV VARIABLE controls
appears as an uncalibrated sweep; incorrect setting of the [
Triggering controls appears as defective sweep or trigger
circuit; incorrect setting of the VARIABLE VOLTS/DIV controls
appears as incorrect gain, etc. If there is any question about
the correct function or operation of any control, see the [
Operating Instructions section of this manual.
i

3. Check Instrument Calibration. Check the calibration of
the instrument, or the affected circuit if the trouble exists in
one circuit. The indicated trouble may only be a result of
misadjustment or may be corrected by calibration. Complete
instructions are given in the Calibration section of this manual.
Individual calibration steps can be performed out of
sequence. However; if the circuit affects the calibration of
other circuits in the instrument, @ more complete calibration
will be necessary. ‘General Information’ in the Calibration
section desgribes how calibration steps which interact are
noted. *

4. Isolate Trouble to a Circuit. The Type 453 consists of 14
basic circuits. The normal interaction between these circuits
is given in Table 4-4 to aid in isolating a trouble to an
individual circuit. The left column of Table 4-4 lists the q'r-
cuits in descending order as to their effect on other circuits
in the Type 453. The circuits which interact with the most
other circuits are at the top; those with least effec?,‘cf the
bottom. This table may not list all interaction but is given a3
an aid in localizing a trouble in the Type 453. :

To isolate a trouble to a circuit, note the trouble symptom.
The symptom often identifies the circuit in which the h'oub.lc_
is located. For example, poor focus indicates that the at ar-
cuit (includes high voltage) is probably at faulr. When
trouble symptoms appear in more than ane crcuit, o if the 3
trouble is not located in the circuit which indicates the
trouble, Table 44 may aid in locating the cause of trooble.
To use the table, find the horizontal I:nee\évl’}id:hshfx the ar
cuit(s) affected. Check first the circuit listed in the CONnL
If ﬂ(xi)s circuit is not the source of the trouble, check the &t g
circuit listed in the top line which interacts, etc
of checking the circuits are given in steps 5 rhrotfqtl

The pin connectors used to connect the ed ' “
boards to the instrument provide a unique meond Ol g
isolation. For example, a short in a power

isolated to the Low-Voltage Supply by ---- oct
connectors for that voltage at the boards. -
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TABLE 4-4
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Q 3 b1 O ‘3 ; o € o™
Sl &) | 8| o 8| 2 <! 5| 5| = 5
v - ] 5 151 3!l 8| .. D 2| T ]
5! & 3| 8| % gl e|l% 2| 21€|¢c|=
31 8|la|5|aj| 5|8 |2|121218 2 |38
al — < I =<} o > > N < =] () (W) ()
Power Supply X X X X X X X X X X X X X X
Trigger Preamp X X X X X X X
A Sweep Generator X X X X X X X X
Horizontal Amplifier X X X X X X | X X
B Sweep Generator X X X X X X X X
CRT Circuit X X X X X X X X
Vertical Switching X X | X X X | X X
Vertical Output Amplifier | X X X X X X X
Z Axis Amplifier X X X X X X
A Trigger Generator X X X X X
B Trigger Generator X X X X X
Channel 1 Input Preamp X X X X
Channel 2 Input Preamp X | X X X
Calibrator X | | ¥

Incorrect operation of all circuits often indicates trouble
in the Low-Voltage Power Supply. Check first for correct
adjustment of the individual supplies. However, a defective
component elsewhere in the instrument can appear as a
power-supply trouble and may also affect the operation of
other circuits.

Table 4-5 lists the tolerances of the power supplies in
the Type 453. If a power-supply voltage is within the listed
tolerance, the supply can be assumed to be working cor-
rectly. If outside the tolerance, the supply may be misad-
justed or operating incorrectly. Use the procedure given in
the Calibration section to adjust the power supplies.

TABLE 4-5
Power
Supply Tolerance
—12 volt +0.12 volt
+12 volt 12.1 volts, =0.21 volt*
+75 volt +0.75 volt

sAdjusted for correct output from the Calibrator circuit. See Calibra-
tion procadure.

After the defective circuit has been located, proceed with
steps 5 through 8 to locate the defective component(s).
If the trouble has not been isolated to a circuit using the
procedure described here, check voltages and waveforms
as explained in step 7 to locate the defective circuit.

5. Check Etched-Wiring Board Interconnections. After the
trouble has been isolated to a particular circuit, check
the pin connectors on the etched-wiring board for correct

®

connection. Figs. 4-5 through 4-13 show the correct connec
tions for each board.

6. Visual Check. Visually check the circuit in which the
trouble is located. Many troubles can be located by visual
indications such as unsoldered connections, broken wires,
damaged etched-wiring boards or damaged components.

7. Check Voltages and Waveforms. Often the defective
component can be located by checking for the correct volt-
age or waveform in the circuit. Typical voltages and wave-
forms are given on the Schematic Diagrams.

NOTE

Voltages and waveforms given on the diagrams
are not absolute and may vary slightly between
instruments. To obtain operating conditions similar
to those used to take these readings, see the first
schematic page.

Voltage measurements should be taken
with @ 20,000 ohms/volt dc voltmeter. Accuracy of the
voltmeter should be within 3% on all ranges. Be sure that

the test prods are well insulated to prevent accidental short-
ing of components.

A. Voltages.

B. Waveforms. Use a test oscilloscope which has the
following minimum specifications:

Bandwidth: Dc to at least 40 Mc.
Deflection factor: 0.05 volts/division minimum.

Input impedance: Approximately 10 megohms paralleied
by about 10 pf when using a 10X probe.
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8. Check Individual Components. The following procedures
describe methods of checking indvidyal components in the
Type 453. Components which are soldered in place can be
checked most easily by disconnecting one end. This efimi-

nates incorrect measurements due to the effects of surround-
ing circuitry,

A. Transistors and Nuvistors, The best check of transis-
tor or nuvistor operation js actual performance under
operating conditions. If q transistor or nuvistor is suspected
of being defective, it can best be checked by substituting
a new component or one which has been checked previously.
However, be sure that circuit conditions are not such that a
replacement transistor or nuvistor might also be damaged.
If substitute transistors or nuvistors are not available, a
dynamic tester may be used (such as Tektronix Type 570 or
375). Static-type testers are not recommended, however,

since they do not check operation under simulated operating
conditions.

B. Diodes. A diode can be checked for an open or
shorted condition by measuring the resistance between termi.
nals. With an ohmmeter scale having an internal source
of about 1.5 valts, the resistance should he very high in
one direction and very low when the leads are reversed.

CAUTION

Do not use an ohmmeter scale that has g high
internal current. High currents may damage the
diode. Do not measure tunnel diodes with an
ohmmeter; use q dynamic tester {such as Tektronix
Type 575 Transistor-Curve Tracer).

C. Resistors. Resistors can be checked with an ohm-
meter. Check the Electrical Parts list for the tolerance of the
resistors used in this instrument. Resistors normally do not
need to be replaced unless the measured value varies
widely from the specified value,

D. Inductors. Check for open inductors hy checking
continuity with an ohmmeter, Shorted or paritaily shorted
inductors can usually be found by checking the waveform
response when high-frequency signals are passed through

the circuit. Partial shorting often reduces high-frequency
response (roll-off).

E. Capacitors. A leaky or shorted capacitor can best
be detected by checking resistance with an ohmmeter on
the highest scale. Do not exceed the voltage rating of the
capacitor. The resistance reading should be high after initial
charge of the capacitor. An open capacitor can best be
detected with a capacitance meter or by checking whether
the capacitor passes ac signals.
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. . .

B Sweep Board
1. B Trigger Generator
2. B Sweep Generator
3. Horizontal Amplifier

Sweep Board e
1. Trigger Preamp - = S
2. A Trigger Generator S
3. A Sweep Generator
4. Calibrator

Ng;S jVertimI 'Switching‘“
R TR ened

AT

Fig. 4-4. location of etched-wiring boards in Type 453.

4-9




atiem dabat SHE NG R @

Maintenance—Type 453

Q" broegm: . R viegrme i vio-grn- .. ———
b on wht:* " bik on whe bik on whi V' shield for ‘w*

'S' vie-grn- ‘U’ brn-red-
blk on wht

e

‘W' blu-blu on

/ »Elk;c_mwht / gy {coax)

‘0O’ whit-wht an r . ’ - . ! a - . : i
gy lcoax) i\ ’ - 4 . .. ol .

,  R60

{Channel
Trigger

| OC Levei

‘N' shield for 'Q° et

'L’ shield for TM' —

‘M’ grn-gern on /

gy (coax)

'K’ coax shield ~em!

" coan shicid = ol

A
_ W ed o LT

- -
‘G" brn on who/ ’

"'H' orn on wht N

C . kS : . . Ky grr on wht

| | N

gy on wht

L ..'C gy {coax)
For Service Manuals-Contact IR -
MAURITRON TECHNICAL SERVICES - - \
8 Cherry Yree Rd, Chinnor .
Oxon OX9 4QY .
Tel:- 01844-351694 Fax:- 01844-352554 .
Email:- enquiries@maurifron.co.uk. .

Normal [: H
Trigger

- AMY ‘AK' red-red on
= blk on wht - .oi'gy (coax)

Vertical Preamp board!}.




]

-

"

L

-
-

Splly

X’ bro-red-
bik on tan

Maintenance—Type 453

*AC' shield for
YT-AA

‘Y’ blk T wht ‘AA' red ‘AB’ yel on wht

Channel 1~
Position Center?

N .

£)

ci1s ted |
behind board

|___*AD' via-grn-
. _blk on wht
_— 'AE' blk

o ‘AF" wht

C——— Al shield for
A AF-'AG'

C118 mounted
behind board
= ‘AG" red

—neen ‘AN’ yel on wht

—
H
.
n

*AS’ vie-grn
blk on wht

Fig. 4-6. Channel 1 and 2 Input Preamp efched-wiring board (partial Vertical Preamp board).
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Fig. 4-7. A Sweep Gunerator and Calibrator etched-wiring hoard (partial A Sweep board}.
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Fig. 4-8. Trigger Preamp and A Trigger Generator etched-wiring board (partial A Sweep Board) .
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Fig. 4-9. Horizontal amplifier etched-wiring board (partial B Sweep board).
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Fig. 4-10. B Trigger Generator and B Sweep Generator etched
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Fig. 4-11. Vertical Output Amplifier elched-wiring hoard.
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SECTION 5
PERFORMANCE CHECK

Introduction

This . performance check procedure is provided to check
the operation of the Type 453 without removing the top or
bottom covers. This procedure may be used for incoming
inspection, instrument familiarization, reliability testing, cali-
bration verification, etc.

Failure to meet the characteristics given in this procedure
indicates that the instrument requires internal checks and/or
adjustments. See the Calibration section of the Instruction
Manual.

Recommended Equipment

The following equipment is recommended for a complete
performance check. Specifications given are the minimum
necessary to perform this procedure, All equipment is as-
sumed lo be calibrated and operating within the original
specifications. If equipment is substituted, it must meet or
exceed the specifications of the recommended equipment.

For the most accurate and convenient performance check,
special calibration fixtures are used in this procedure. These
calibration fixtures are available from Tektronix, Inc. Or-
der by part number through your local Tektronix Field Of-
fice or representative.

1. Time-mark generator. Marker outputs, 5 second to 1
microsecond; sine-wave output, 5 and 10Mc; accuracy,
0.001%. Tektronix Type 180A Time-Mark Generator recom-
mended.

2. Standard amplitude calibrator.  Amplitude accuracy,
0.25%; signal amplitude, 5 millivolts to 50 volts; output sig-
nal, 1 ke, —DC and +DC; must have mixed display feature.
Tektronix calibration fixture 067-0502-00 recommended.

3. Square-wave generator. Frequency, 1ke and 100 kg;
risetime, 20 nanoseconds maximum; output amplitude, about
8 volts into 50 ohms. Tektronix Type 105 Square-Wave Gen-
erator recommended.

4. Constant amplitude sine-wave generator. Frequency,
S0kec ond 350ke to above 52.5Mc; output amplitude, &
voits; amplitude accuracy, =39% from 50 kc to above 52.5
Mec. Tektronix calibration fixture 067-0506-00 recommended.

5. Test oscilloscope. Bandpass, dc¢ to 300 ke; minimum
deflection factor, 10 millivolts/division differential. Tektronix
Type 540-Series oscilloscope with Type D Plug-in Unit recom-
mended.

6. Tunnel-diode pulser. Qutput amplitude, 200 millivolts
into 50 ohms; connectors, BNC. Tektronix TU-5 Pulser, Part
No. 015-0038-00.

7. Adapter, TU-5/105. Allows TU-5 Pulser to be used
‘with Type 105 Square-Wave Generator. Tektronix Part No.
013-0075-00.

8. Termination (two). Impedance, 50 ohm; accuracy,
=39, connectors, BNC. Tektronix Part No. 011-0049-00.

®

9. 2X Attenuator. Impedance, 50 ohm; accuracy =+3%;
connectors, BNC. Tektronix Part No. 011-006%-00.

10. 2.5X Attenuator. Impedance, 50 ohm; accuracy
=+-3%,; connectors, BNC. Tektronix Part No. 011-0076-00.

11. 5X Attenuator. Impedance, 50-chm; accuracy, *=3%;
connectars, BNC. Tektronix Part No. 011-0060-00.

12. 10X Attenuator (two). Impedance, 50 ohm; accuracy,
=+3%,; connectors, BNC. Tektronix Part No. 011-0059-00.

13. Input rc standardizer. Time constant, 1 megohm X
20 pf; attenuation, 2X; connectors, BNC. Tektronix Part
No. 011-0066-00.

14. BNC T connector. Tektronix Part No. 103-0030-00.

15. Adapter. Connectors, GR to BNC jack. Tektronix
Part No. 017-0063-00.

16. Adapter. Connectors, BNC jack to BNC jack. Tek-
tronix Part No. 103-0028-00.

17. Cable (two). Impedance, 50 ohm; type, RGS58/AU;
length, 42 inch; connectors, BNC. Tektronix Part No. 012-

0057-00.

18. Cable (three). Impedance, 50 ohm; type, RGS58/AU;
length, 18 inch; connectors, BNC. Tektronix Part No. 012-
0076-00.

19. 10X Probe with BNC connector. Tektronix P4010
recommended.

20. Adapter. Connectors, BNC jack to alligator clips. Tek-
tronix Part No. 013-0076-00.

21. Dual-input coupler. Matched signal transfer to each
input. Tektronix Part No. 067-0525-00.

PERFORMANCE CHECK PROCEDURE

General

In the following procedure, test equipment connection or
control settings should not be changed except as noted.
If only a partial check is desired, refer to the preceding
step(s) for setup information.

The following procedure uses the equipment listed under
‘Recommended Equipment. If substitule equipment is used,
control settings or setup must be altered to meet the re-
quirements of the equipment used.

Preliminary Procedure

1. Connect the Type 453 to a line voltage within the regu-
lating range of the power supplies.

2. Set the Type 453 controls as follows:
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Crt controls

INTENSITY Counterclockwise
FOCUS Adjust for focused display
SCALE ILLUM As desired

Vertical controls (both channels if applicable)

YOLTS/DIV 20 mv
VARIABLE CAL
POSITION Midrange
AC GND DC DC
MODE CH 1
TRIGGER NORM
INVERT Pushed in

Triggering controls (both A and B if applicable)

LEVEL 0
SLOPE +
COUPLING AC
SOURCE INT

Sweep controls

DELAY-TIME MULTIPLIER 0.50

A TIME/DIV 1 mSEC

B TIME/DIV 1 mSEC

A VARIABLE CAL

A SWEEP MODE AUTO TRIG

B SWEEP MODE B TRIGGERABLE AFTER
DELAY TIME

HORIZ DISPLAY A

MAG OFF

A SWEEP LENGTH FULL

POSITION Midrange

POWER QFF

Side-panel controls

B TIME/DIV VARIABLE

CALIBRATOR Oxon OX9 4QY

Rear-panel controls

LINE VOLTAGE RANGE HIGH*

3. Set the POWER switch ta ON. Allow at least 20
minutes warm up at 25° C, ==5°, for checking the instrument
to the given accuracy.

1. Check Crt Grid Bias

a. Requirement—Spot must be visible ar maximum intensity
when sweep is inoperative,

b. Set the INTENSITY control so the trace is visible.

¢. Position the start of the trace near the center of the
graticule with the Horizontal POSITION control.

For Service Manuals Contact
MAURITRON TECHNICAL. SERVICE!
CAL 8 Cherry Tree Rd, Chinnor

* If line vaitage is helow 103 volts, set to LOW.
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d. Set the A SWEEP MODE switch to NORM TRIG.
e. Set the INTENSITY control fully clockwise.

f. Check—Spot visible near center screen.

2. Check Trace Rotation

a. Requirement—Trace parallel ‘to horizental graticule
lines.

b. Change the following control settings:

INTENSITY Midrange
A SWEEP MODE AUTO TRIG
Horizontal POSITION Midrange

c. Position the trace to the horizontal centerline with the
Channel 1 POSITION control.

d. Check—Trace parallel to horizontal graticule lines.

e. If necessary, adjust the TRACE ROTATION adjustment
so trace is parallel to the horizontal graticule lines.

-

3. Check Z Axis Compensation
a. Requirement—Equal intensity over entire trace.
b. Set the TIME/DIV switch to .1 uSEC.
. Set the INTENSITY control for a low-intensity trace.

N

d. Check—Display intensity equal over entire trace length.

4. Check Astigmatism
a. Reduirement—-Shcrp, well-defined display.

b. Connect the time-mark generator to Channef 1 INPUT
with @ 42-inch 50-ohm cable.

c. Set the time-mark generator for 1-millisecond and 100-

énicrosecond markers.

d. Set the TIME/DIV switch to 1 mSEC.

IV Lol 01844351634 Fax- 01844-352554 e. Set the CH 1 VOLTS/DIV switch so the markers extend
Email:- enquides@mauritron.co.uk from the bottom. to the top of the graticule area.

f. Set the A Triggering LEVEL control for a stqble display.

g. Check—Well-defined markers with optimum setting of
FOCUS control.

h. If necessary, adjust ASTIGMATISM adjustment for a
well-defined display.

5. Check Y Axis Alignment and Geometry

a. Requirement—Linearity and alignment 9f markers with
the vertical graticule lines within 0.15 division.

b. Check—Bowing and tilt of markers over entire display
area not to exceed 0.15 division (see Fig. 5-1}

c. Disconnect all test equipment.

-
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Fig. 5-1. Typical crt display showing good geomstry and y axis
alignment.

6. Check Channel 1 and 2 Step Attenuator
Balance

a. Requirement—No trace shift as VOLTS/DIV switch s
changed from 20 mVY to 5mV.

b. Set the CH 1 VOLTS/DIV switch to 20 mV.

c. Position the trace to the graticule centerline with the
Channel 1 POSITION control.

d. Check—Change the CH 1 VOLTS/DIV switch from
20 mV to 5mV and check for trace shift.

e. If there is trace shift, adjust Channel 1 STEP ATTEN
BAL adijustment for no trace shift as the CH 1 VOLTS/DIV
switch is changed from 20mV to 5mV.

f. Set the MODE switch to CH 2.

g. Position the trace to the graticule centerline with the
Channel 2 POSITION control.

h. Check—Change the CH 2 VOLTS/DIV switch from
20mVY to 5mY and check for trace shift.

i. 1f there is trace shift, adjust Channel 2 STEP ATTEN
BAL odwsfment for no trace shift as the CH 2 VOLTS/DIV
switch is changed from 20mV to 5mV.

7. Check Channel 1 and 2 Position Center

a. Requirement—Trace within ==3 divisions of graticule
center with POSITION control centered.

b. Set the Channel 2 POSITION control to the center of
rotation {dot straight up)}.

c. Check—Trace should be within =3 divisions of the
harizontal centerline.

d. Set the MODE switch to CH 1.
e. Set the Channel 1 POSITION control to the center of

rotation.

f. Check—Trace should be within =3 divisions of the
horizontal centerline.

)
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8. Check Channel 1 and 2 Gain Adjustment

a. Requirement—Vertical deflection within  2=3% of

VOLTS/DIV switch indication.

b. Connect the standard amplitude calibrator to both
Channel 1 and 2 INPUT connectors using a BNC T connector
and two 42-inch 50-ohm cables.

c. Set the standard amplitude calibrator for a 0.1-volt
square-wave output.

d. Set both VOLTS/DIV switches to 20 mV.

e. Check—Crt display for exactly five divisions of deflec-
tion {see Fig. 5-2).

P FUUDY

Fig. 5-2. Typicai crt dispioy showing correct vertical gain.

f. If necessary, adjust Channel 1 GAIN adjustment for
exactly five divisions of deflection.

g. Set the MODE switch to ADD.
h. Pull the INVERT switch out.

i. Check—Crt display for straight line indicating identical
gain for both channels.

j. If necessary, adjust Channel 2 GAIN adjustment for
straight line.

9. Check Added Mode Operation

a. Requirement—Signal addition.

b. Set standard amplitude
square-wave oufput.

¢. Push the INVERT switch in.

d. Check—Crt display 5 divisions in amplitude (see Fig.
5-2).

calibrator  for  50-millivoit

10. Check Channel 1 and 2 Variable Control
Range

a. Requirement—At least 2.5:1 reduction in deflection
when fully counterclockwise.
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b. Set standard amplitude calibrator for a 0.1-volt square-
wave output,

c. Set the MODE switch to CH 1.
d. Turn the Channel 1 VARIABLE VOLTS/DIV control fully

counterclockwise.

e. Check—Maximum deflection of 2 divisions (2.5:1
range}. See Fig. 5-3. UNCAL light must be on when VARI.
ABLE control is not in CAL position.

f. Set the MODE switch to CH 2.

g. Turn the Channel 2 VARIABLE VOLTS/DIV control
fully counterclockwise.

h. Check—Maximum deflection of 2 divisions {2.5:1
range]. See Fig. 5-3. UNCAL light must be on when VARI-
ABLE control is not in CAL pasition.

/Fivc~division display with variable control at CAL

Ve
¥
S
A :

Must be reduced to at least lwo divisions when
fully counterclockwise

Fig. 5-3. Typical crt display showing correct VARIABLE VOLTS/DIV
control range ({(double exposure).

11. Check Channel 1 and 2 Deflection Accuracy

a. Requirement—Vertical deflection within =3% of
VOLTS/DIV switch indication.

b. Set both VARIABLE VOLTS/DIV controls to CAL
¢. Set the Channel 1 AC GND DC switch to GND.

d. Check—Using Table 5.1, check vertical deflection
within =3% in each position of Channel 2 YOLTS/DIV
switch.

e. Set MODE switch to CH 1.

f. Set the Channel 1 AC GND DC switch to DC and the
Channel 2 AC GND DC switch to GND.

g. Check—Using Table 5.1, check vertical deflection
within 3% in each position of Channel 1 YOLTS/DIV
switch.

12. Check Vertical Linearity

a. Requirement—Less than 0.15 division compression or
expansion at extremes of display area,
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TABLE 5-1
Standard Maximum
YOLTS/DIV | Amplitude Vertical Error For
Switch Calibrator Deflection [3% Accuracy

Setting Qutput In Divisions | (divisions)
S5mVY | 20 millivolts 4 +0.12
10 mV 50 millivolts 5 =+0.15

20mv 0.1 volt 5 Set exactly
50 mv 0.2 volt 4 =+0.12
J 0.5 volt 5 =+0.15
2 1 volt 5 *0.15
5 2 volts 4 *0.12
1 5 volts 5 =+0.15
2 10 volts 5 =+(0.15
5 20 volts 4 =+0.12
10 50 volts ) =+0.15

b. Set both VOLTS/DIV switches to 20 mV.

¢. Set .the standard amplitude calibrator for a 50-milli-
volt square-wave output.

d. Adjust the Channel 1 VARIABLE VOLTS/DIV control
for exactly two divisions of deflection, positioned to grati-
cule center.

e. Position top of display to the top graticule line.

f. Check—Compression or expansion less than 0.15 divi-
sion {see Fig. 5-4).

g. Position bottom of display to bottom graticule line.

h. Check—Compression or expansion less than 0.15 divi-
sion (see fg. 5-4).

i. Set MODE switch to CH 2.
j. Set the Channel 2 AC "GND DC switch ta DC.

k. Adjust the Channel 2 VARIABLE YOLTS/DIV control
for exactly two divisions of deflection, positioned to grati-
cule center.

l. Position top of display to the top graticule line.

m. Check—Compression or expansion less than 0.15 divi-
sion (see Fig. 5-4).°

n. Position bottom of display to bottom graticule line.

o. Check—Compression or expansion less than 0.15 divi-
sion (see Fig. 5-4).

13. Check Channel 1 and 2 AC GND DC Switch
Operation

a. Requirement—Correct signal coupling in each posi-
tion.

b. Return both VARIABLE VOLTS/DIV switches to CAL

c. Position display so bottom of the square wave is at
the graticule centerline.

d. Set the Channel 2 AC GND DC switch to AC
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Fig. 5-4. Typical crt display showing acceptable compression and
expansion. Waveform (a) shows expansion; waveform (c) shows
comprassion.

e. Check—Crt display should be centered about center-
line.

f. Set the Channel 2 AC GND DC switch to GND.

g. Check—Crt display should be a straight line near
the graticule centerline.

h. Set the MODE switch to CH 1.

i. Position display so bottom of the square wave is at
the graticule centerline.

j. Set the Channel 1 AC GND DC switch to AC.

i k. Check—Crt display should be centered about center-
ine.

®
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|. Set the Channel 1 AC GND DC switch to GND.

m. Check—Crt display should be a straight line near
the graticule centerline.

n. Disconnect all test equipment.

14. Check Channel 1 Output Operation

a. Requirement—Deflection factor less than 1 millivoit/
division when cascaded with Channel 2. "

b. Set both AC GND DC switches to DC.
c. Set both VOLTS/DIV switches to SmV.

d. Connect the standard amplitude calibrator signal to
Channel 1 INPUT with a 42-inch 50-chm cable.

e. Set the standard amplitude calibrator for a S-millivolt
square-wave output.

f. Connect the CH 1 OUT connector to Channel 2 IN- |
PUT with an 18-inch 50-ohm cable. L'

g. Set the MODE switch to CH 2.

h. Check—Deflection greater than 5 divisions in ampli-
tude (less than 1 millivolt/division deflection factor).

15. Check External Horizontal Gain

a. Requirement—Horizontal deflection within *=5% of
Channel 1 VOLTS/DIV switch indication.

b. Set the standard amplitude calibrator for a 0.1-volt
square-wave output.

¢. Change the following control settings:

YOLTS/DIV 20 mV
MODE CH 1
TRIGGER CH 1 ONLY
B Triggering COUPLING DC

HORIZ DISPLAY EXT HORIZ

d. Increase the INTENSITY control setting so the display
is visible. o

e. Check—Crt display 5 divisions horizontally (see Fig.
5-5), =+=0.25 divisions (==5%).

f. Disconnect all test equipment.

16. Check Trace Shift Due to Input Grid Current

a. Requirement—Trace shift due to input grid current
not to exceed 0.4 division at S5mV.

b. Return the INTENSITY control to normal.

¢. Change the following control settings:

YOLTS/DIV 5mV
TRIGGER NORM
B Triggering COUPLING DC
HORIZ DISPLAY A

5-5



For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor

Oxon OX9 4QY
Tel:- 01844-351694 Fax:- 01844-352554
Email:- enquiries@mauritron.co.uk

Performance Check—Type 453

n

Y N
A AN SRS ERER RN EERE

i

ITREE FWUWE S

A
L 4
4

+
i+

Fig. 5-5. Typical crt display showing correct extarnal horizontal
gain.

d. Position the trace to the graticule centerline.

e. Change the Channe! 1 AC GND DC switch from DC
to GND.

f. Check—Trace shift not to exceed 0.4 division,
g. Set the MODE switch to CH 2.
h. Position the trace to the graticule centerline.

i. Change the Channel 2 AC GND DC switch from DC
to GND.

|- Check—Trace shift not to exceed 0.4 division.

17. Check Alternate Mode Operation
a. Requirement—Trace alternation at ail sweep rates.
b. Set the MODE switch to ALT.
c. Position the traces about 2 divisions apart.
d. Turn the TIME/DIV switch throughout its range.

e. Check—The display should alternate between traces
at all positions of the TIME/DIV switch. At faster sweep
rates, alternation will not be apparent; display will appear
as two traces on the screen.

18. Check Chopped Mode Operation

a. Requirement—Chopped repetition rate, 500 ke, #=209%,.
Blanking of switching transients.

b. Set the MODE switch to CHOP.
c. Set the TIME/DIV switch 1o .5 uSEC.

d. Adjust the A Triggering LEVEL control fo produce a
stable display.

e. Check—Duration of ane complete cycle between 3.4
and 5 divisions (500 ke, +20%)

f. Check—Switching transients between segments com-
pletely blanked.

19. Check Channel 1 and 2 Volts/Division

Compensation

a. Requirement—Qptimum square-wave response  with
minimum rolloff, overshoot or filt.

b. Change the following control settings:

VOLTS/DIY 20my
MODE CH 1
AC GND DC bC
TIME/DIV 2 mSEC

c. Connect the square-wave generator to Channel 1
INPUT through a 42-inch 50-ohm cable, 10X attenuator,
50-chm termination and 20-pf input re standardizer, in given
order.

e
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Fig. 5-6. (a) Typical crt display showing correct VOLTS/ DIV switch
compensation; (b) and (¢} incorrect compensation.
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d. Set the square-wave generator for 4 divisions of 1-
ke signal.

e. Check—Top of square wave for minimum rolloff, aver-
shoot or tilt (see Fig. 5-6). Repeat check at each CH
1 VOLTS/DIV switch position between 20mV and 2 volls.
Adijust the square-wave generator output or remove attenu-
ation as needed to maintain 4-division display.

f. Set the MODE switch to CH 2.

g. Connect the square-wave generator to Channel 2
INPUT as in step c.

h. Set the square-wave generator for 4 divisions of 1-ke

!

i. Check—Top of square wave for minimum rolloff, over-
shoot or tilt (see Fig. 5-6), Repeat check at each CH
2 VOLTS/DIV switch position between 20 mV and 2 volts.
Adjust the square-wave generator output or remove attenu-
ation as needed to maintain a 4-division display.

20. Check High-Frequency Compensation

a. Requirement—Optimum square-wave respanse at high
frequency.

b. Change the following control settings:

VOLTS/DIVY 20 mV
TIME/DIV .2 uSEC
MAG X10

c. Connect the square-wave generator to Channel 2
INPUT through the TU5/105 adapter, 42-inch 50-ohm cable,
TU-5 Pulser, 25X attenuator and a 50-chm termination,
in given order.

d. Set the square-wave generator autput frequency to
100 ke. Adjust the output amplitude and the TU-5 bias
control to produce a pulse.

e. Tumn the Horizontal POSITION control so the rising
portion of the pulse is displayed.

f. Check—Crt display for optimum square-wave response
(see Fig. 5-7). -
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Fig. 5-7. Typical ¢rt display showing correct high-frequency com-
pensalion,
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g. Set the CH 2 VOLTS/DIV switch to 10 mV.
h. Replace the 2.5X attenuator with a 5X attenuator.

i. Check—Crt display for optimum square-wave respanse
(see Fig. 5-7).

i- Set the CH 2 VOLTS/DIV switch to 5mV.
k. Replace the 5X attenuator with a 10X attenuator.

L. Check—Crt display for optimum square-wave respanse
{see Fig. 5-7).

m. Set the MODE switch to CH 1.
n. Connect the signal to Channel 1 INPUT as in step k.
o. Set the CH 1 VOLTS/DIV switch to 5mV.

p. Check—Crt display for optimum square-wave response.
(see Fig. 5-7). '

q. Set the CH 1 VOLTS/DIV switch to 10 mV.
r. Replace the 10X attenuator with a 5X attenuator.

s. Check—Crt display for optimum square-wave response
{see Fig. 5.7).

t. Set the CH 1 VOLTS/DIV switch to 20 mV.
u. Replace the 5X attenuator with a 2.5X attenuator.

v. Check—Crt display for optimum square-wave response
(see Fig. 5-7).

21. Check Vertical System Frequency Response

a. Requirement—20mVY to 10 VOLTS/DIV, not more
than 30% down at 52.5Mc¢; 10mVY, not more than 30%
down at 46.5 Mc; 5mV, not more than 30°% down at 41 Mc.

b. Change the following contral settings:

VOLTS/DIV 20 mV
TIME/DIV 20 uSEC
MAG OFF

c. Connect the constant-amplitude sine-wave generator
to Channel 1 INPUT through the GR to BNC adapter, 18-
inch 50-ohm cable, 5X attenuator, 10X attenuator and 50-
ohm termination, in given order.

d. Set the constant-amplitude generator for 4 divisions
at 50 ke.

e. Without changing the output amplitude, increase the
output frequency until the deflection is reduced to 2.8 divi-
sions (see Fig. 5-8}.

f. Check—Output frequency 52.5Mc or higher. Actual
response, Mc.

g. Set the CH 1 VOLTS/DIV switch to 10 mV.
h. Replace the 5X attenuator with a 10X attenuator.

i. Set the constant-amplitude generator for 4 divisions
at 50 ke.

i Without chcnging the output amplitude, increase the
output frequency until the deflection is :educed to 2.8
divisions (see Fig. 5-8).

k. Check—Qutput frequency 46.5Mc or higher. Actual
response, Mc.
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4-division display at 50 KC

Reduced to 2.8 divisions when 30% down

Fig. 5-8. Typical crt display when checking vertical frequancy
response.

I. Set the CH 1 VOLTS/DIV switch to SmV.
m. Add a 2X attenuator.

n. Set the constant-amplitude generator for 4 divisions

‘ at 50 ke.

o. Without changing the output amplitude, increase the
output frequency until the deflection is reduced to 2.8 divi-
sions (see Fig. 5-8).

p. Check—OQutput frequency 41 Mc or higher. Actual
response, Mec.

q. Set the MODE switch to CH 2.

r. Connect the constant-amplitude generatar to the Chan-
nel 2 INPUT connector as in step c.

s. Set the constant-amplitude generator for 4 divisions
at 50 ke.

t. Without changing the output amplitude, increase the
output frequency until the deflection is reduced to 2.8 divi-
sions (see Fig. 5-8).

u. Check—OQutput frequency 52.5Mc or higher. Actual
response, Mec.

v. Set the CH 2 VOLTS/DIV switch to 10 mV.

w. Replace the 5X attenuator ‘with a 10X attenuator.

x. Set the constant-amplitude generator for 4 divisions
at 50 ke.

y. Without changing the output amplitude, increase the
output frequency until the deflection is reduced to 2.8 divi-
sions (see Fig. 5-8}.

z. Check—Output frequency 46.5Mc or higher. Actual
response, Mec.

aa. Set the CH 2 VOLTS/DIV switch to 5mV.
ab. Add a 2X attenuator.

ac. Set the constant-amplitude generator for 4 divisions
at 50 ke.

5-8

ad. Without changing the output amplitude, increase
the output frequency until the deflection is reduced to 2.8
divisions {see Fig. 5-8).

ge. Check—Qutput frequency 41 Mc or higher. Actual
response, Mec.

22. Check Channel 1 and 2 Cascaded Fre-

quency Response
a. Requirement—Not more than 30% down at 25 Mc.

b. Connect the constant-amplitude generator to Channel
1 INPUT through the GR to BNC adapter, 18-inch 50-ohm
cable, 2X attenuator, 5X attenuator, 10X attenuator,
10X attenuator and 50-ohm termination, in given order.

c. Connect the CH 1 OUT connector to the Channel 2
INPUT connector with an 18-inch 50-chm cable.

d. Set the constant-amplitude generator for 4 divisions

at 50 ke.

e. Without changing the output amplitude, increase the
output frequency until the deflection is reduced to 2.8 divi-
sions (see “Fig. 5-8).

f. Check—Output frequency 25Mc or higher. Actual
response, Mc.

23. Check Added Mode Frequency Resporise

a. Requirement—Not more than 30% down at 52.5Mc.

b. Connect the constant-amplitude generator to Channel
2 INPUT through the GR to BNC adapter, 18-inch 50-ohm
cable, 5X attenuator, 10X attenuator and 50-ohm termina-
tion, in giwen order.

¢. Change the following control settings:

YOLTS/DIV 20 mV
Channel 1 AC GND DC GND
MODE ADD

d. Set the constant-amplitude generator for 4 divisions
“at 50 ke.

e. Without changing the output amplitude, increase the
output frequency until the deflection is reduced to 2.8 divi-
sions {see Fig. 5-8).

f. Check—Output frequency 52.5Mc or higher. Actual
response, Mc.

g. Set the Channel 1 AC GND DC switch to DC and the
Channel 2 AC GND DC switch to GND.

h. Connect the constant-amplitude generator to Channel
1 INPUT connector as in step b.

i. Set the constant-amplitude generator for 4 divisions
at 50 ke.

j. Without changing the output amplitude, increase !hg
output frequency until the deflection is reduced to 2.8 divi-
sions (see Fig. 5-8).

k. Chevck-—Outpur frequency 52.5Mc or higher. Actual

response, Me.
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24. Check External Horizontal Frequency Re-
sponse

a. Requirement—Not more than 309% down at 5Mc.

b. Change the following control settings:

MODE CH 2
TRIGGER CH 1 ONLY
AC GND DC e

HORIZ DISPLAY EXT HORIZ

B Triggering COUPLING DC
c. Increase the INTENSITY setting until a spot is visible.

d. Connect the constant-amplitude geherotor to Chan-
nel 1 INPUT through the GR to BNC adapter, 18-inch-50-
ohm cable, 5X attenuator, 10X attenuator and 50-ohm
termination, in given order.

e. Set the constant-amplitude generator for 6 divisions
of horizontal deflection.

f. Without changing the output amplitude, increase the
output frequency until the horizontal deflection is reduced
to 4.2 divisions (see Fig. 5-9).

g. Check—Output frequency 5Mc or higher. Actual
response, Mc.

& divisions of deflection at 50 KC

i
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Reduced to 4.2 divisions when 30% down

Fig. 5-9. Typical ert display when checking externai horizontai
frequency response.

25. Check Phase Shift
a. Requirement—Less than 3° at 50 ke.

b. Connect the constant-amplitude generator through the
GR to BNC adapter, 18-inch 50-chm cable, 2X attenuator,
25X attenuator, 10X attenuator, 50-chm termination and
the dual-input coupler to both INPUT connectors.

¢. Set the constant-amplitude generator for 4 divisions
of vertical deflection at 50 ke.

d. Check—Separation of displayed waveform along ver-
tical centerline (see Fig. 5-10) not to exceed 0.2 division
{3° phase shift).

®
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4 divisions
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Must be less than 0.2 divisiean for less than 3°
phase shift.

Fig. 5-10. Typical crt display when checking phase shift.

26. Check Common Mode Rejection Ratio
a. Requirement—At least 20:1 at 20 Mc.
b. Set the HORIZ DISPLAY switch to A.

c. Leave the constant-amplitude generator connected as
in step 25b.

d. Set the constant-amplitude generator for 4 divisions
at 20 Mc.

e. Remove the 2X attenuator.
f. Set the MODE switch to ADD.
g. Pull the INVERT switch out.

h. Check—Crt display less than 0.4 division {20:1 re-
lection}.

27. Check Attenuater Isolation
a. Requirement—Greater than 10,000:1.

b. Change the following control settings:

-CH 1 YOLTS/DIV 5 Volts
CH 2 YOLTS/DIV SmVY
MODE CH 1
Channel 2 AC GND DC GND
INVERT Pushed in

c. Connect the constant-amplitude generator to Channel
1 INPUT through the GR to BNC adapter and the 18-inch
50-chm cable.

d. Set the constant-amplitude generator for 2 divisions
at 20 Mc.

e. Set the MODE switch ta CH 2.
f. Check—Crt display less than 0.2 division {10,000:1}.

g. Change the following control settings:

CH 1 VOLTS/DIV SmVY
CH 2 YOLTS/DIV 5 Volts
MODE CH 1

5-9
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Channel 1 AC GND DC GND
Channel 2 AC GND DC DC

h. Connect the constant-amplitude generator to Channel
2 INPUT connector as in step c.

i. Check—Crt display less than 0.2 division {10,000:1).

28. Check Trigger Level Centering

a. Requirement—Stable display within =2 divisions of
graticule center with LEVEL control centered.

b. Change the following contral settings:

VYOLTS/DIY 20 mv |
TRIGGER NORM

AC GND DC DC

COUPLING DC

LEVEL 0

A SWEEP MODE NORM TRIG

c. Connect the constant-amplitude generator to Channel
1 INPUT through the GR to BNC adapter, 18-inch 50-ohm
cable, 2.5X attenuator, 5X attenuator, 10X attenuator,
10X attenvator and 50-chm termination, in given order.

d. Set the constant-amplitude generator for a 0.2-division
display at 50 ke.

e. Turn the Channel 1 POSITION control so the display
is stcbl_e.

f. Check—Display within ==2 divisions of graticule cen-
ter.

g. Set the TRIGGER switch to CH 1 ONLY.

h. Turn the Channel 1 POSITION control so the display
is stable.

i. Check—Display within =2 divisions of graticule cen-
ter. CH 1 light in both A and B Triggering must be on.

i- Set the HORIZ DISPLAY switch to DELAYED SWEEP (8).

k. Turn the Channel 1 POSITION control so the display
is stable.

. Check—Display within =2 divisions of graticule cen-
ter.

29. Check Internal Trigger Sensitivity

a. Requirement—Triggered display in AC, LF REJ and
OC positions of the A and 8 Triggering COUPLING switch
with 0.2-division deflection at 10 Mc and 1 division at 50 Mc.

b. Change the following control settings:

TRIGGER NORM
TIME/DIV .1 uSEC
HORIZ DISPLAY A

¢. Connect the constant-amplitude generator as in step
28c.

d. Set the constant-amplitude generator for a 0.2-division
display at 10 Mc.

5-10

e. Check—Stable display with A Triggering COUPUNG
switch set to AC, LF REJ and DC (LEVEL control may be
adjusted as necessary for correct triggering). The A SWEEP
TRIG'D light should be on when the display is stable.

f. Set the constant-amplitude generatar for a 1-division
display at 50 Mc {remove attenuation as necessary to obtain
1-division display).

g- Check—Stable display with A Triggering COUPLING
switch set to AC, LF REJ and DC (LEVEL and HF STAB con-
trol may be adjusted as necessary for correct triggering).

h. Set the A SWEEP MODE switch to AUTO TRIG.
i. Set the HORIZ DISPLAY switch to DELAYED SWEEP (8).

j- Set the constant-amplitude generator for a 0.2-divi-
sion display at 10Mc (replace attenuation removed in
step f).

k. Check—Stable display with B Triggering COUPLING
switch set to AC, LF REJ and DC (LEVEL control may be
adjusted as necessary for correct triggering).

. Set the constant-amplitude generator for a 1-division
display at 50 Mc {remove attenuation as necessary to ob-
tain t-division display).

m. Check-—Stable display with B Triggering COUPLING
switch set to AC, LF REJ and DC (LEVEL control may be
adjusted as necessary for correct triggering).

30. Check External Trigger Sensitivity

a. Requirement—Triggered display in AC, LF REJ and
DC positions of the A and B Triggering COUPUNG switches
with 50-millivolt input signal ot 10Mc, and 200-millivolt
at 50 Me.

b. Connect the constant-amplitude generator through the
GR to"BNC adapter, 18-inch 50-ohm cable, 2X attenuator,
5X attenuator, 10X attenuator, BNC to BNC adapter,
BNC T connector and an 18-inch 50-ohm cable and a 50-
ohm termination to both the CH 1 INPUT and the B Trig-
gering EXT TRIG INPUT connectors, in given order.

c. Set the CH 1 VOLTS/DIV switch to 50 mV.

d. Set the constant-amplitude generator for a 1-division
display (50 millivolts) at 10 Mc.

e. Set the B Triggering SOURCE switch to EXT.

f. Check—Stable display with B Triggering COUPLING
switch set to AC, LF REJ and DC (LEVEL control may be
adjusted as necessary for stable display).

g. Set the constant-amplitude generator for a 4-division
display {200 millivolts) at 10Mc (remove 5X attenuator}.

h. Without changing the output amplitude, set the con-
stant-amplitude generator to 50 Mc.

i. Check—Stable display with B Triggering COUPUNG
switch set to AC, LF REJ and DC (LEVEL control may be
adjusted as necessary for stable display].

j. Change the following control settings:

HORIZ DISPLAY A
A SWEEP MODE NORM TRIG
SOURCE ’ EXT
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k. Change the signal from the B Triggering EXT TRIG
INPUT to the A Triggering EXT TRIG INPUT connector.

I. Set the constant-amplitude generator for a 1-division
display {50 millivolts) at 10 Mc (repiace 5X attenuator).

m. Check—Stable display with A Triggering COUPLING
switch set to AC, LF REJ and DC (LEVEL control may be
adjusted as necessary for stable display).

n. Set the constant-amplitude generator for a 4-division
display (200 millivolts) at 10 Mc (remove 5X attenuator).

o. Without changing the output amplitude, set the con-
stant-amplitude generator to 50 Mc.

p. Check—Stable display with A Triggering COUPLING
switch set to AC, LF REJ and DC (LEVEL control may be
adjusted as necessary for stable dispfcly).

31. Check High-Frequency Reject Operation

a. Requirement—Stable triggering with 0.2-division de-
flection at 50 ke; does not trigger at 1 Mc. '

b. Change the following control settings:

YOLTS/DIV 20 mv
SOURCE INT

COUPLING HF RE
TIME/DIV 5 uSEC

¢. Connect the constant-amplitude generator to Channel
1 INPUT through the GR ta BNC adapter, 18-inch 50-ohm
cable, 2.5X attenuator, 5X attenuator, 10X attenuator,
10X attenuator and 50-ohm termination, in given arder.

d. Set the constant-amplitude generator for a 0.2-division
display at 50 ke,

e. Check—Stable display {LEVEL control may be ad- -

justed as necessary for stable display).

f. Without changing output amplitude, set the constant-
amplitude generator to 1 Mc.

g. Check—Display not triggered at any setting of the
A Triggering LEVEL control.

h. Change the following control settings:

HORIZ DISPLAY DELAYED SWEEP (B)
A SWEEP MODE AUTO TRIG
A Triggering COUPLING AC

i. Set the constant-amplitude generator for a 0.2-division
display at 50 ke.

j. Check—Stable display (LEVEL control may be ad-
justed as necessary for stable display).

k. Without changing output amplitude, set the constant-
amplitude generator to 1 Mec. '

.l. Check—Display not triggered at any setting of B
Triggering LEVEL control.

32. Check Single Sweep Operation
a. Requirement—Sweep triggers with same A Trigger-

ing LEVEL control setting as in AUTO TRIG; sweep locks
out until reset,

®

b.

Performance Check—Type 453

Leave the constant-amplitude generator connected as

in step 3lc.

C.
sion

d.

e.

Set the constant-amplitude generator for a 0.2-divi-
display at 50 ke.

Set the HORIZ DISPLAY switch to A.
Set the TIME/DIY switch to 20 pSEC.

f. Adjust the A Triggering LEVEL control for a stable
display. :

g.

h.
i.
-
and
k.
I

Disconnect the signal.
Set the A SWEEP MODE switch to SINGLE SWEEP.
Push the RESET button.

Check—RESET light comes on when button is pressed
remains on until signal is reapplied.

Reconnect the signal to Channel 1 INPUT connector.

Check—A single, stable display should be presented.

RESET light must go off and remain off until the RESET but-
ton is pressed again.

m.

33.

a.

Disconnect all test equipment.

Check Line Triggering, Slope Switch Opera-
tion and Low-Frequency Reject Operation

Requirement—Line triggering, must produce stable dis-

play of correct polarity; Slope, changes display polarity
when switched; Low-frequency reject operation, does not
trigger at line frequency.

b. Connect the 10X probe to Channel 1 INPUT con-

nector.

c.

d.
e.

Fig.

Change the following control settings:

YOLTS/DIV 10 Volts
TIME/DIV 2mSEC
SOURCE : LINE

A SWEEP MODE NORM TRIG

Connect the probe tip to a line-voltage source.

Check—Stable display starts on positive slope (see
5-1a).

NOTE

When connected to a 230-volt nominal line, dis-
play may start on opposite slope because of line
phasing.

f.

g.

Fig.

h.

k.

Set the A Triggering SLOPE switch to —.

Check—Stable display staris on negative slope (see
5-11b).

Set the A Triggering SOURCE switch to INT,

Set the A Triggering COUPLING switch to LF REJ,
Check—Stabie display cannot be obtained.
Change the following control settings:

HORIZ DISPLAY DELAYED SWEEP (B}
A Triggering COUPLING AC
A SWEEP MODE AUTO TRIG

5-11
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Fig. 5-11. Typical crt display showing correct operation of the
SLOPE switch. (a) SLOPE swilch set to 4, (h) SLOPE switch set
to—,

l. Check—Stable display starts an positive slope [see
Fig. 5-11aj.

m. Set the B Triggering SLOPE switch to —.

n. Check—Stable display starts on negcmve slope (see
Fig. 5-11b).

o. Set the B Triggering SOURCE switch to INT.
p. Set the B Triggering COUPLING switch to LF REJ.
q. Check—Stable display cannct be obtained.

r. Disconnect all test equipment.

34. Check Triggering Level Control Range

a. Requirement—EXT, at least ==2 volts; EXT =10, at
least #20 volts.

b. Change the following control settings:

VOLTS/DIV 5 Volts

SLOPE +

COUPLING DC

SOURCE EXT
5-12

c. Connect the standard amplitude calibrator to the
Channel 1 INPUT connector and the B Triggering EXT TRIG
INPUT connector through the BNC T connector and two
42-inch 50-chm cables.

d. Set the standard amplitude calibrator for 2-volts +de
in the mixed output mode.

e. Turn the B Triggering LEVEL control fully clockwise.
f. Check—Display not triggered, demonsteating that the
control has moved the dc level of the Triggering circuit

beyond the positive 2-volt signal amplitude.

g- Set the standard amplitude calibrator for —dc out-
put. !

h. Set the B Triggering SLOPE switch to —

i. Set the B Triggering LEVEL contral fully counterclock-
wise.

j. Check—Display not triggered, demonstrating that the
control has moved the level of the triggering circuit be-
yond the amplitude of the negative 2-volt input signal.

k. Set the standard amplitude calibrator for 20 volts
output.

. Set both SOURCE switches to EXT +10.
m. Check—Display not triggered.

n. Set the standard amplitude calibrator for +dc out-
put.

o. Set the B Triggering SLOPE switch to +.

p. Turlthe B Triggering LEVEL control fully clockwise.
g. Check—Display not triggered.

r. Set the HORIZ DISPLAY switch to A.

Change the signal from the B Triggering EXT TRIG
INPUT to the A Triggering EXT TRIG INPUT connector.

Set the A SWEEP MODE switch to NORM TRIG.

—~
7

Set the A Triggering LEVEL control fully clockwise.

(=
v

v. Check—Display not triggered.
w. Set the standard amplitude calibrator for —dc output.

Set the A Triggering SLOPE switch to —.

x

. Turn the A Triggering LEVEL control fully counter-
clockwise.

~

z. Check—Display not triggered.

aa. Set the standard amplitude calibrator for 2 volts
output.

ab. Set the A Triggering SOURCE switch to EXT.

ac. Check—Display not triggered.

®
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ad. Set the standard amplitude calibrator for +dc out-
put. i

ae. Set the A Triggering SLOPE switch to +.

af. Turn the A Triggering LEVEL control fully clockwise.

ag. Check—Display not triggered.

ah. Disconnect all test equipment.

35. Check Auto Recovery Time and Operation
a. Requirement—Stable display above 20cps repetition
rate,

b. Connect the time-mark generator to Channel 1 INPUT
connector with a 42.inch 50-ohm cable.

c. Set the time-mark generator for 50-millisecond markers.

CAUTION

To prevent permanent damage to the crt phosphor
at slow sweep rates, position the baseline of the
marker display below the viewing area.

d. Change the following control settings:

VOLTS/DIV 2 VOLTS
TIME/DIV 50 mSEC

A SWEEP MODE AUTO TRIG
LEVEL Stable display
SLOPE +
COUPLING AC

SOURCE INT

e. Check—Stable display (LEVEL control may be adjusted
as necessary for stable display). A SWEEP TRIG'D light on
when display is stable.

f. Set the time-mark generator for 100-millisecond
markers.

g. Check—Sweep free runs and stable display cannot
be obtained.

36. Check Normal Gain

a. Requirement—Timing within ==39% of TIME/DIV switch
indication.

. First Ninth
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Fig. 5-12. Typical crt display showing correct normal gain adjust-
ment.
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b. Set the time-mark generator for 1 millisecond markers.

c. Set the TIME/DIV switch to 1 mSEC.

d. Check—Crt display for one marker each division be-
tween the first and ninth graticule lines (see Fig. 5-12) ==0.24
division (*=3%).

NOTE

Unless otherwise noted, use the middle eight hori-

zontal divisions when checking timing (see Fig.

2.9, Operating Instructions).

37. Check Magnified Gain

a. Requirement—Timing within 2=4% of magnified sweep
rate.

b. Set the time-mark generator for 100-microsecond
markers.

¢. Set the MAG switch to X10.

d. Check—Crt display for one marker each division be-
tween the first and ninth graticule lines (see Fig. 5-13) ==0.32
division {2=4%).

s
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Fig. 5-13. Typical crt display showing correct magnified gain ad-
justment.

38. Check Magnified Linearity

a. Requirement—Linearity within ==1.5% for any eight-
division portion of the magnified sweep.

b. Position the first marker to the first graticule line.
Check that the ninth marker is aligned with the ninth graticule
line. If the ninth marker and graticule line do not coincide,
change the TIME/DIV switch to .SmSEC and adjust the A
VARIABLE control for accurate alignment of the first and
ninth markers with their respective graticule lines.

c. Check—Displacement of each marker from its respective
graticule line not to exceed =#0.12 division (=1.5%); see
Fig. 5-14.

d. Repeat check for each eight-division portion of the
total display.

39. Check Fine Position Range

a. Requirement—Range between 5 and 8 divisions with
MAG switch set to X10.

b. Center the FINE position control.

5-13
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Each marker must be within =0.12 division of

its respective graticule line.
1
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Fig. 5-14. Typical crt display when checking magnified linearity.

c. Position the start of the trace to the center of the grati-
cule with the Horizontal POSITION control.

d. Check—FINE control will move the start of the trace
horizontally over a range of 5 to 8 graticule divisions.

40. Check Normal/Magnified Registration

a. Requirement—Lless than 0.2-division shift when switch-
ing MAG switch from X10 to OFF.

b. Set the
markers.

time-mark generator for 500-microsecond

c. Position middle marker to the graticule centerline.
d. Set the MAG switch to OFF.

e. Check—Trace shift less than 0.2 division.

41. Check A Sweep length

a. Requirement—A sweep length variable from 11, 0.5
division, maximum, to less than 4 divisions, minimum.

b. Set the time-mark generator for 1-millisecond and 100-
microsecond markers.

¢. Return the TIME/DIV switch to 1 mSEC and the A VARI-
ABLE control to CAL

d. Position start of trace to the left graticule edge.
e. Check—A Sweep length between 10.5 and 11.5 divi-
sions. large markers indicate divisions, and small markers

indicate 0.1 division.

f. Turn the A SWEEP LENGTH control fully counterclock-
wise (not in detent}.

g. Check—A Sweep length less than 4 divisions.

42. Check A Variable Control Range
a. Requirement—At least 2.5:1 reduction in A Sweep rate.
b. Set the time-mark generator for 10-millisecond markers.
c. Set the A SWEEP LENGTH control to FULL

d. Position the markers to the far left and far right grati-
cule lines with the Horizontal POSITION control.

e. Turn the A VARIABLE control fully counterclockwise.
f. Check—4 divisions or less between markers (2.5:1

range); see Fig. 5-15. UNCAL A or B light must be on when
A VARIABLE control is not in CAL position.

43. Check B Variable Control Range

a. Requirement—At least 2.5:1 reduction in B Sweep rate.

b. Change the following control settings:

A TIME/DIV 2 mSEC

B TIME/DIV 1 mSEC

A VARIABLE CAL

B SWEEP MODE B TRIGGERABLE AFTER
DELAY TIME

HORIZ DISPLAY DELAYED SWEEP (B)

c. Postion the markers to the far left and far right grati-
cule lines with the Horizontal POSITION control.

d. Turn the B TIME/DIV VARIABLE control fully counter-

clockwise.

e. Check—d4 divisions or less between markers (2.5:1
range); see Fig. 5-15. UNCAL A or B light must be on
when B VARIABLE control is not in CAL position.

Spacing between markers must be 4 divisions or
tess for 2.5:1 VARIABLE contrel range.
A
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Fig. 5-15. Typical <t display when checking VARIABLE TIME/DIV
control range.
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44. Check B Sweep Length

a. Requirement—B Sweep length 11 divisions, +0.5 divi-
sion.

b. Set the B TIME/DIV VARIABLE control to CAL.

c. Set the time-mark generator for 1-millisecond and 100-
microsecond markers.

d. Set the DELAY-TIME MULTIPLIER dial to 0.50.
e. Position start of trace to the left graticule edge.

f Check—B Sweep length between 10.5 and 11.5 divi-
sions. Large markers indicate divisions, and small markers
indicate 0.1 division.

45. Check B Sweep Timing Accuracy

a. Requirement—Timing within  =3% of B TIME/DIV
switch setting.

b. Check—Using Table 5-2, check B Sweep timing within
439 (==0.24 division for middle 8 divisions) in each position
of the 8 TIME/DIV switch.

TABLE 5-2
A and B Crt Display
TIME/DIV Time-Mark (Markers/
Switch Setting | Generator Output Division)

1 pSEC | 10 Megacycle \ 1 cycle
.2 uSEC | 5 Megacycle | 1 cycle
.5 uSEC 1 Microsecond | Imarker/2 divisions
1 uSEC 1 Microsecond ]

2 uSEC 1 Microsecond 2

5 wSEC 5 Microsecond i
10 uSEC 10 Microsecond 1
20 pSEC 10 Microsecond 2
50 uSEC 50 Microsecond 1

.1 mSEC 100 Microsecond 1
.2mSEC 100 Microsecond 2

5 mSEC 500 Microsecond i

1 mSEC 1 Millisecond 1

2 mSEC 1 Millisecond 2

5 mSEC 5 Millisecond 1

10 mSEC 10 Millisecond 1
20 mSEC 10 Millisecond 2

50 mSEC 50 Millisecond 1

J SEC 100 Millisecond 1

2 SEC 100 Millisecond 2

SSEC 500 Millisecond 1

A Sweep ONLY

1 SEC 1 Second 1

2 SEC 1 Second 2

5SEC 5 Second 1

Performance Check—Type 453

46. Check A Sweep Timing Accuracy

a. Requirement—Timing within +3% of A TIME/DIV

switch setting.
b. Set the HORIZ DISPLAY switch to A.

c. Check—Using Table 5-2, check A Sweep timing within
439, (==0.24 division for middle 8 divisions) in each position
of the A TIME/DIV switch.

47. Check High Speed Timing Linearity
a. Requirement—Within 4% of magnified sweep rate.
b. Set the A TIME/DIV switch to .1 pSEC.
c. Set the MAG switch to X10,
d. Set the time-mark generator for 50 Mc output.

e. Check—Timing over entire sweep length, excluding
first and last 3 cycles of the total sweep, within *=4%
{#0.32 division for middle eight divisions); see Fig. S5-16.
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Fig. 5-16. Typical «rt display when checking high speed timing
linwarity.

48. Check Delay-Time Multiplier Operation and
B Ends A Operation

a. Requirement—Correct operation of intensified zone,
eight major dial divisions, +-1.5%, between markers at 1.00
and 9.00; B ENDS A, A Sweep ends after intensified zone.

b. Change the following contral settings:
A TIME/DIV 1 mSEC
B8 TIME/DIV 5 uSEC
HORIZ DISPLAY A INTEN DURING 8

8 SWEEP MODE B STARTS AFTER DELAY
TIME

MAG OFF
c. Set the time-mark generator for 1-millisecond markers.
d. Position the first marker to the left graticule line.

e. Check—Turn the DELAY-TIME MULTIPLIER dial to 1.00
and check that the intensified portion is at the first grati-
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cule line (second marker). Then turn the DELAY-TIME MUL-
TIPLIER dial to 9.00 and check that the intensified portion
is at the ninth graticule line {tenth marker}.

f. Set the HORIZ DISPLAY switch to DELAYED SWEEP (B).

g. Turn the DELAY-TIME MULTIPLIER dial to about 1.00
so a marker is displayed at the start of the sweep. Note
dial reading.

h. Turn the DELAY-TIME MULTIPLIER dial to about 9.00
so a marker is displayed at the start of the sweep. Note
dial reading.

i. Check—Difference between dial readings in steps g
and h must not exceed 8 major dial divisions, =12 minor
dial divisions (==1.5%).

i. Set the A SWEEP LENGTH control to the B ENDS
A position.

k. Set the HORIZ DISPLAY switch to A INTEN DUR.
ING (B}

I. Turn the DELAY-TIME MULTIPLIER dial throughout its
range.

m. Check—Crt display ends after the intensified portion
at all DELAY-TIME MULTIPLIER dial positions.

49. Check Delay-Time Multiplier Incremental
Linearity

a. Requirement—Incremental linearity within tolerance of
#+0.2%.

b. Set the HORIZ DISPLAY switch to DELAYED SWEEP
(B).

c. Set the A SWEEP LENGTH control to FULL {clock-

wise).

d. If the difference between the DELAY-TIME MULTIPLIER
dial reading at about 1.00 and 9.00 as measured in step 48
was not exactly 8 major dial divisions, use steps e through
m to compensate for this error so the incremental linearity
may be read directly from the DELAY-TIME MULTIPLIER dial.
If the difference was exactly 8 dial divisions, proceed to
steps n and o.

. Set the A TIME/DIV switch to .5mSEC and return the
B TIME/DIV switch to 5 uSEC.

f. Set the HORIZ DISPLAY switch to A INTEN DURING 8.

g. Set the A VARIABLE control for one marker each divi-
sion.

h. Return the HORIZ DISPLAY switch to DELAYED SWEEP
(B).

i. Turn the DELAY-TIME MULTIPLIER dicl to about 1.00
so a marker is displayed at the start of the sweep.

i. Turn the DELAY-TIME MULTIPLER dial to exactly 8
major dial divisions higher than the reading in step i.

k. Turn the A VARIABLE control so a marker is displayed
at the start of the sweep.
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I. Set the HORIZ DISPLAY switch to A INTEN DURING
B and check for nine markers between 1.00 and 9.00.

m. Return the HORIZ DISPLAY switch to DELAYED SWEEP
{B] and repeat steps i through k until the difference be-
tween the markers at about 1.00 and 9.00 is exactly 8
major dial divisions.

n. Set the DELAY-TIME MULTIPLIER dia! to each major
dial division, taking into account the basic error, and ad-
just so a marker is displayed ot the start of the sweep.
For example, if the basic error at 1.00 is 8 minor divisions
lactual dial reading 0.92), set the dial to 1.92 for check-
ing error at 2.00, etc.

o. Check—Dial reading at each major dial division must
be within 2 minor divisions (*=0.2%) of the reading at 1.00
(take into account basic dial error).

50. Check Delay-Time litter

a. Requirement—litter not to exceed 1 part in 20,000.

b. Change the following contral settings:

A TIME/DIV 1 mSEC
B TIME/DIV 1 uSEC
A VARIABLE CAL

c. Set the DELAY-TIME MULTIPLIER dial to about 1.00 so
a marker is displayed at center screen. .

d. Check—litter on leading edge of marker not to exceed
0.5 division (L part in 20,000); see Fig. 5-17. Ignore slow
drift. .

e. Set the DELAY-TIME MULTIPLIER dial to 9.00.

f. Check—litter on leading edge of marker not to exceed
0.5 division (1 part in 20,000); see Fig. 5-17. Ignore slow
drift.

Jitter on leading edge of delayed-sweep display
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Fig, 5-17. Typical crt displq{ showing acceptable delay-time jittwr.
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51. Check Calibrator Operation
t—Repetition rate, 1 ke, +0.5%; duty cycle,
49 to 51%; risetime, less than 1 microsecond; voltage ac-
curacy, =1%.

b. Change the following control settings:

a. Requiremen

CH 1 VOLTS/DIV 50 mY
CH 2 VOLTS/DIV 2 VYolts
MODE ALT
TIME/DIV .1 mSEC
HORIZ DISPLAY A

c. Connect the 1 KC CAL connector to Channel 1 INPUT
with an 18-inch 50-ohm cable.

d. Connect the time-mark generator to Channel 2 INPUT
with @ 42-inch 50-ohm cable.

e. Position both waveforms to the graticule centerline.

f. Set the A Triggering LEVEL control so both waveforms
stort at the same point.

g. Position the rising portion of the second Calibrator cycle
to the vertical centerline.

h. Set the MAG switch to X10.

i, Check—Separation between Calibrator waveform lead-
ing edge and the marker leading edge not to exceed 0.5
division {0.5% frequency accuracy).

j. Disconnect the time-mark generator.

k. Change the following control settings:

MODE CH 1
TIME/DIV 50 uSEC
MAG OFF

. Set the A Triggering LEVEL control so the display starts
at the 50% point on the rising portion.
m. Set the MAG switch to X10.

n. Position the 50% point on the falling edge of the Cali-
brator waveform to the vertical centerline.
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Fig. 5-18. Typical crt display when checking Calibrator risetime.

Indicated riseetime is 0.36 microsecond.

®1

rising porti

Multiplier switch to 10 and the input selector to

standard amplitude cali
{==1%); see Fig. 5-19.

Performance Check—Type 453

o. Set the A Triggering SLOPE switch to —.

p. Check—50% point on rising edge, now displayed, not

displaced more tha
(duty cycle 49% to 51%).

q. Change the following contral settings:

n 4 divisions from the vertical centerline

CH 1 VOLTS/DIV 20 mV
A Triggering SLOPE +
TIME/DIV 2 uSEC
MAG OFF

Adjust the A Triggering LEVEL control so all of the
on of the Calibrator waveform is visible.

and $0% points on

r.

s. Check—Risetime between 10%

waveform less than 5 divisions {1 microsecond); see Fig. 5-18.

t. Connect the 1 KC CAL connector to Input A of the

Type D Plug-in onit with @ 42-inch 50-chm cable.

u. Connect the standard amplitude calibrator to Input 8

of the Type D Plug-In unit with @ 42-inch 50-ohm cable.

v. Set the standard amplitude calibrator for a 1-voit

square-wave output.

w. Set the Type D unit Millivolts/Cm switch to 1, Mv/Cm
A — B, DC.

between Calibrator output and

x. Check—Difference
brator output less than 1 division

. Set the CALBRATOR switch to V.

z. Set the standard amplitude calibrator for a 0.1-volt

square-wave output.

Calibrator error shown by difference here.
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splay when checking amplitude

Fig. 5-19. Typical test oscilloscope di
0.5 millisuond/divisiun).

accuracy of Calibrator {sweep rate,

aa. Set the Type D unit Mv/Cm Mulitplier switch to 1.

ob. Check—Difference between Type 453 Calibrator out-
put and standard amplitude calibrator output less than 1

division (==1%); see Fig. 5-19.

ac. Disconnect all test equipment.
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Fig. 5-20. Typical crt display when checking external horizontal
deflection factor at EXT HORIZ input connactor. (a) B Triggering

SOURCE swiich et to EXT; (b) B Triggering SOURCE switch set to
EXT -=~10.

52. Check External Horizontal Deflection Factor

a. Requirement—B8 Triggering SOURCE  switch in EXT,
270 millivolts/division =15%; EXT <10, 2.7 volts/division
=+20%.

b. Connect the standard amplitude calibrator to the EXT
HORIZ connector with a 42-inch 50-ohm cable,

c. Set the standard amplitude calibrator for a 2-volit
square-wave output.

d. Set the HORIZ DISPLAY switch to EXT HORIZ,

e. Increase the INTENSITY control setting until the display
is visible,

f. Set the 8 Triggering SOURCE switch to EXT.

g. Check—Horizontal deflection 6.5 to 8.7 divisions {270
millivolts/division, *15%); see Fg. 5-20a.

h. Set the B Triggering SOURCE switch to EXT =10,

i. Set the standard amplitude calibrater for a 20-volt
square-wave output.

j. Check—Horizontal deflection 6.2 to 9.2 divisions (2.7
volts/division, ==20%); see Fig. 5.20b.

k. Disconnect all test equipment,

53. Check Z Axis Sensitivity

a. Requirement—Noticeable intensity modulation with 5-
volt signal.

b. Change the following control settings:
INTENSITY

Normal
TIME/DIV 1 mSEC
HORIZ DISPLAY A

c. Connect the standard Zrﬁp)i.rude calibrator to the
Z AXIS INPUT binding Posts using a 42-inch 50-ohm cable
and the BNC to alligator clips adapter.

d. Remove the ground strap from between the binding
posts.

e. Set the standard amplitude calibrator for q S-volt
square-wave output.

Intansity
Moduiation
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Fig. 5-21. Typical c¢rt display showing intensity modulation (A
Sweep externaily triggered for stabie display} .

f. Check—Crt display for naticeable intensity modulation
(see Fig. 5-21).

g. Replace ground strap.

h. Disconnect all test equipment:

54. Check Trace Finder Operation

a. Requirement—Qverscanned display returns to display :
DER i d. -
area when TRACE FINDER is presse

b. Connect the standard amplitude calibrator to Gumnd ;
1 INPUT connector through the 42-inch 50-ohm cable.

square-wave output.
d. Press the TRACE FINDER button.

e. Check—Display reduced to about 4 divisions
and 7 divisions horizentally. TR

f. While holding the TRACE FINDER bfmon deprmn)d.
increase the CH 1 YOLTS/DIV setting until the display.
reduced in amplitude (at about 5 YOLTS/DIV).




i

g. Position the display to the center of the graticule with
the Channel .1 POSITION control.

h. Check—Release TRACE FINDER button; display must
remain on screen,

55. Check A and B Gate Output

a. Requirement—Polarity, positive going; amplitude, 12
volts, ==10%; duration, approximately same length as sweep.

b. Set the TIME/DIV switch to 1 mSEC.

¢c. Connect the A GATE connector to the Type D unit
Input A connector with' @ 42-inch 50-ohm cable.

d. Set the Type D unit Millivolts/Cm switch to 1000, Mv/
Cm Multiplier to 5 and Input Selector to A, DC.

e. Check—Test oscilloscope deflection between 2.16 and
2.64 divisions {12 volts =10%); see Fig. 5-22.

f. Check—Gate signal duration about 11 milliseconds.

g. Set the HORIZ DISPLAY switch to DELAYED SWEEP
(B).

h. Set the DELAY-TIME MULTIPLIER dial to 0.50.

i. Connect the B GATE connector to the Type D unit Input
A connector with a 42-inch 50-ohm cable.

Performance Check—Type 453

Amplitude—12
- voits, £10%

Duration—-About
> 11 milliseconds a

Fig. 5-22. Typical test oscilloscope display showing correct operation
of A and B GATE circuit. Vertlcal deflection, 5 volts/division;
sweep rate, 2 milliseconds/division.

i. Check—Test oscilloscope deflection between 2.16 and
2.64 divisions {12 volts, =10%); see Fig. 5-22.

k. Check—Gate signal duration about 11 milliseconds.

This completes the performance check procedure for the
Type 453. Disconnect all test equipment. If the instrument
has met all performance requirements given in this procedure,
it is correctly calibrated and within the specified tolerances.

Eor Service Manuals Contact
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8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
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SECTION 6
CALIBRATION

Introduction

This calibration procedure can be used either for com-
plete calibration of the Type 453 to return it to original
performance, or as an operational check of instrument
performance. Completion of every step in this procedure
returns the Type 453 to original factory performance stand-
ards. If it is desired to merely "touch up’ the calibration, per-
form only those steps entitled ‘Adjust . . ..

t
NOTE

The ‘Adjust . . .' steps provide a check of instru-
ment performance before the adjustment is made.
To prevent recalibration of other circuits when per-
forming a partial calibration, readjust only if the
listed tolerance is not met.

General Information

Any needed maintenance should be performed before pro-
ceeding with calibration. Troubles which became apparent
during calibration should be corrected using the techniques
given in the Maintenance section of the Instruction Manual.

This procedure is arranged in a sequence which allows
this instrument ta be calibrated with the least interaction of
adjustments and reconnection of equipment. If desired,
the steps may be performed out of sequence or a step may
be done individually. However, some adjustments affect the
calibration of other circuits within the instrument. In this
case, it will be necessary to check the operation of other
parts of the instrument. When a step interacts with others,
the steps which need to be checked will be noted.

The location of test points and adjustments is shown in
each step. Waveforms which are helpful in determining the
correct adjustment or operation are also shown.

Where references are made to divisions of deflection, the
indication will be major divisions.

EQUIPMENT REQUIRED
(see Figs. 6-1 and 6-2)

.

General

The following equipment, or its equivalent, is required
for complete calibration of the Type 453. Specifications
given are the minimum necessary for accurate calibration of
this instrument, All test equipment is assumed to be cor-
rectly calibrated and operating within the original specifi-
cations, If equipment is substituted, it must meet or exceed
the specifications of the recommended equipment.

Special Test Equipment

For the quickest and most accurate calibration, special

®
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calibration fixiures are used where necessary. All calibration
fixtures listed under 'Equipment Required' can be obtained
from Tektronix, Inc. Order by part number through your
local Tektronix Field Office or representative.

1. Precision dc voltmeter. Accuracy, within ==0.05%;
meter resolution, 50 uV; range, 0.1 te 75 volts. For ex-
ample, Fluke Model 801B.

2.' Dc voltmeter. Minimum sensitivity, 20,000 ohms/volt;
accuracy, checked to within 1% at —1950 volts. For ex-
ample, Simpson Model 262.

3. Test oscilloscope. Bandpass, dc to 50 Mc; minimum
deflection factor, 0.005 volts/division. Tektronix Type 544
Oscilloscope with Type 1Al Plug-ln Unit and Tektronix
P4008 Probe, or Tektronix Type 453 Oscilloscope with Tek-
tronix P4010 Probe recommended.

4. Current probe. Sensitivity, 1 milliamp/division; accuracy,
within 3%. Tektronix P4016 Current Probe with Type 131
Amplifier recommended.

5.2 1X probe with BNC connector. Tektronix P6028

Probe recommended.

4. Variable autotransformer. Must be capable of sup-
plying at least 200 volt-amperes over a voltage range of 94
to 137 volts {192 to 274 volts for 230-volt nominal line}.
If autotransformer does not have an ac voltmeter to indicate
output voltage, monitor output with an ac voltmeter {rms)
with range of at least 137 (or 274} volts, For example,
General Radio WI10MT3W Metered Yariac Autotransiormer.

7. Time-mark generator. Marker outputs, 5 seconds to 1
microsecond; sine-wave output, 5 and 10 Mc; accuracy,
0.001%. Tektronix Type 180A Time-Mark Generator recom-
mended.

8. Standard amplitude calibrator. Amplitude accuracy,
within 0.25%; signal amplitude, 5 millivolts to 50 volts;
output signal, l-ke, —DC and +DC; must have mixed
display feature. Tektronix calibration fixture 067-0502-00
recommended.

9. Square-wave generator. Frequency, 1kc and 100 kc;
risetime, 20 nanoseconds maximum; output amplitude, about
8 volts into 50 ohms. Tektronix Type 105 Square-Wave
Generator recommended.

10. Constant amplitude sine-wave generator. Frequency,
50 ke and 350kc to above 52.5Mc; output amplitude, 6
volts; amplitude accuracy, =*=3% from 50kc to above
52.5Mc. Tektronix calibration fixture 067-0506-00 recom-
mended.

'If a precision voitage divider {such as a Fluke 80A-2} is avail-
able for use with the precision dc¢ voltmeter, it is recommended for
more accurate adjustment of the High-Voltage Supply.

*Used only to check power-supply ripple in step 4. May be deleted
it this check is not made.
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Fig. 6-3. Adjustment tools.

11. Tunnel-dicde pulser. OQutput amplitude, cbout 200
millivolts into 50 ohms; connectors, BNC, Tektronix TU-5
Puiser, Part No. 015-0038-00, recommended,

12. Adapter, TU-5/105. Allows TU-5 Pulser to be used
with Type 105 Square-Wave Generator. Tektronix Part No.
013-0075-00. {When using Tektronix 540.series test oscillo-
scope, the oscilloscope calibrator may be used to drive the

TU-5.)

13. Termination (two). Impedance, 50 ohm; accuracy,
=+3%; connectors, BNC. Tektronix Part No. 011-0049-00.

14. 2X attenuator. Impedance, 50 ohm; accuracy, +3%;
connectors, BNC. Tektronix Part No. 011-006%-00.

15. 25X attenuater. Impedance, 50 ohm; accuracy,
+3%; connectors, BNC. Tektronix Part No. 011-0076-00.

16. 5X attenuator. Impedance, 50 ohm; accuracy, =3%;
connectors, BNC, Tektronix Part No. 011-0060-00.

17. 10X attenuator {two). Impedance, 50 ohm; accuracy,
=+39%,; connectors, BNC. Tektronix Part No. 011.0059-00.

18. input rc standardizer. Time constant, 1 aegbhm X
20 pf; attenuation, 2X; connectors, BNC. Tektronix Part No.
011-0066-00.

6-4

19. BNCT connector. Tektronix Part No. 103-0030-00.
20. Adapter. Connectors, GR to BNC jack. Tektronix
Part No. 017-0063-00.

21. Adapter. Connectors, BNC jack to BNC jack. Tek-
tronix Part No. 103-0028-00.

22. Cable (two). Impedance, 50 ohm; type, RG58/AU;
length, 42 inch; connectors, BNC. Tektronix Part No. 012-
0057-00. -

23. Cable {three). Impedance, 50 chm; type, RG58/AU;
length, 18 inch; connectors, BNC. Tektronix Part No. 012-
0076-00.

24. 10X probe with BNC connector. Tektronix P6010

Probe recommended.

25. Adapter. Connectors, BNC jack to alligator dlips.

.. Tektronix Part No. 013-0076-00. ~ ~ -

26. Dual-input coupler. Matched signal transfer to each
input. Tektronix calibration fixture 067-0525-00.
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27. Adjustment tools (see Fig. 4-3).

Description Tekranix
Part No.
a. Insulated screwdriver, 1Y,"
shaft, non-metallic 003-0000-00
b. Screwdriver, 3" shaft 003-0192-00
¢. Tuning rod, 5" 003-0301-00
d. Tuning tool
Handle 003.0307-00
Insert, for 3/, {ID) hex cores 003-0310-00

ABRIDGED CALIBRATION PROCEDURE
AND INDEX

This Abridged Calibration Procedure is provided to aid
in checking the operation of the Type 453, It may be used
as a calibration guide by the experienced calibrator, or it
may be used as a calibration record. Since the step numbers
and titles used here correspond to those used in the complete
Calibration Procedure, the following procedure serves as an
index to locate a step in the complete Calibration Procedure.
Characteristics are those listed in the Characteristics section
of the Instruction Manuat.

Type 453, Serial No.

Calibration Date

O 1. Adjust —12-Voit Power Supply {page 6-8)
~12 volts, #=0.012 volt.
[0 2. Adjust +12-Voit Power Supply (page 4-9)

Adjust for +1 volt, #+=0.002 voit.
Check for +12.1 volts, ==0.12 voit.

(O 3. Adjust +75-Volt Power Supply (page 6-9)
+75 volts, =#=0.075 volt.
O 4. Check Low-Voltage Power-Supply Ripple (page §-10)
2 millivolts maximum.
(30 5. Adjust High-Voltage Supply (page 4-13)
—1950 volts, *=60 volts.
[0 6. Adjust Crt Grid Bias (page &-13)
Correct operation; see Calibration Procedure.
(] 7. Adjust Z Axis Compensation (page 6-15)
Optimum square wave.
(J 8 Adjust Trace Alignment (page &-15)
Trace parallel to horizontal graticule lines.
(O 9. Adiust Astigmatism (page 6-16)
Sharp, well-defined display.
{0 10. Adjust Y Axis Alignment {page 6-17)
Markers parallel to vertical graticule centerline.
(J 11. Adjust Crt Geometry (page 6-17)

Best overall geometry.

Calibration—Type 453

(O 12. Adjust Channel 1 and 2 Step Attenuator Balance
{page 6-17)

No trace shift as VOLTS/DIV switch is changed from
20 mV to 5mV.

[ 13. Adjust Channel 1 and 2 Position Center (page 6-18)

Trace at horizontal centerline with POSITION con-
trol centered.

(7] 14. Adjust Channel 1 and 2 Gain {page 6-20)

Correct vertical deflection as indicated by VOLTS/
DIV switch.

(J 15. Check Added' Mode Operc:lricnl (page 6-21)
Signal addition,

[ 14. Check Channel 1 and 2 Deflection Accuracy (page
é-21)

Vertical deflection within +=3% of YOLTS/DIV switch
indication.

(0 17. Check Channel 1 and 2 Variable Volts/Division
Range (page 6-22) ’ '

VARIABLE VOLTS/DIV control range of at least 2.5:1.
(7 18. Check Compression and Expansion (page §4-22)

Less than 0.15 division compression or expansion at
extremes of display area.

[ 19. Check Trace Shift Due to Input Grid Current (page
6-23)

Less than 0.4 division at S5mV.
(J 20. Check Alternate Operation (page 4-23)
Trace alternation at all sweep rates.

[0 21. Adjust Channel 1 Volts/Division Compensation (page
6-24)

Optimum square-wave response in all CH 1 VOLTS/
DIV switch positions.

(0 22. Adjust Channel 2 Volts/Division Compensation (page
6-25)

Optimum square-wave response in all CH 2 VOLTS/
DIV switch positions.

(0 23. Adjust High-Frequency Compensation (page 6-27)
Optimum square-wave response at high frequency.
(J 24. Check Vertical Frequency Response (page 6-30)

20mVY to 10 Volts 50 Mc minimum
10 mV 45 Mc minimum
Smy 40 Mc minimum

[J 25. Check Channel 1 and 2 Cascaded Frequency Re-
sponse (page 4-31)

25 Mc minimum.

{0 26. Check Added Mode Frequency Response (page 6-32}
50 Mc minimum.

(0 27. Check External Horizontal Frequency Response {page

6-32)

5 Mc minimum.

6-5
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28. Check Common-Mode Rejection Ratio (page 6-33)
At least 20:1 at 20 Mc.

29. Adjust Trigger Level Canrering (page 6-3¢)
Correct cpercrion; see Caiibration Procedure.

0. Check Inrernal Triggering Cperation (page 6-34)

Stable triggering with minimum deflection in all posi-
ticns of the COUPLING switches except HF REL

1. Check Ixrernal Triggering Cperation {page 6-38)

Stcoie rriggering with minimum signel in cil posi-
fions of the CCUPLING switches axcest HF REJ.

oy e ency Retecr Ogeration {page 6-39)

‘nggered v 1 Me

33. Check Singie Sween Crzercrion {pcge 4-20)

Sweeo 'mcgars with scme A Triggering LEVEL con-
rrel serming 2s in AUTC TRIG; sweeo locks out until

raser.

46. Check A Variable Control Range (page 6-48)
At least 2.5:1.

47. Check B Variaole Control Range (page 6-49)
At least 2.5:1.

48. Check Fine Position Range (page 6-:9)
Between 5 and 8 divisions with MAG switch set to
X10.

49. Adjust 1 Micresecond Timing (pege 6-49)
Correct timing.

20. Adijust Hign-Speed Llineariry {pege 4-30)

€3uci lineariry on left and rignr sides of graricuie.

in
—

. Check 3 Sweep Timing Accurccy ‘gage 4-50)
3 Sweep riming within =39, o inciccted sweep rate.
32. Check A Sweep Timing Accurezy ‘zege §-31)

A Sweep liming within =3% of indicared sweep

— 34 Checx Une Triggering, Slcze Swirch Coeration and feie.
AyEramiane: 3 Oagrmrinn ‘meca &t —_— n - " , . oa
-Sw-trequency farecr Cgoerzncn Zage é-tl) . 33, Checx Dewcy-Time lirter ‘page 3-31)
Correer riggariag zzerziica. Nor 13 axceed | zem in 20,5C0.
— 3. Thecx Triggenng laver Zzaoi Range pege 6-43) T Z4 Checx 3 Zacs A Cpercricn [zage 3-30)
=T =7 oirs Sween 2ncs citer inrensified zerien.
= =20 voits 35 Adjust Zxrernai Herizenral Gein and Check Opera-
_ 38 Checx Aurg Recavery Time and Cperation [page on {pcge 3-32)
b . . . . . .
34 inpur :0 Channei 1, correcr nonzsnral deflection as
Stcoie miggerning ot 20 czs ingiccred Sy CH 1 YOLTS/DIV switrch. Input to EXT
— . L - . HCRIZ :znnecer, see Cziibration Procedure.
__ 37. Aciusi Sweep Sierm and A Sweep Caiibration [page
53} 34 Check I Axis Coerarion (page 5-33)
Cerrect csercricn; see Cziitrarion Procedure. Noriceaole mecuiarion with 3-vait ingut.
_ 33. Checx Deicy-Time Muiticiier Incremental Lineariry . 37. Checx Trace Fincer Ogerarion {page 4-33)
sage o-6) Cverscanned cispiay returned ‘o viewing areq.
Within =0.2%,. [ 28 Check Chennel | Qutput Cperction {page 6-33)
—_ 9. Aciust Normei Gain ‘sege 344 At least 1 miilivoit/division minimum cetlection factor.
Carreer timing s ingicarec 3y A TIME/DIV switch. T 39. Check Chooped Coerction ipage 3-34)
— <0. Aciust Mcgnified Gain scge §-4) 1.7- ' L.3-micresecona durction of ecen cycie and
Carrec timing witn MAS swirch ser to X 10. <hocoea tlanxing of switcning fronsients.
— 1. Cheex Mcaznifiee Linearitv scge o6} T 20. Aciust Caiibraror Repetition Rare page 4-53)
Within =1.3% aver cny 2Givision zortion of the } ke, =2.5%.
'eral sweeg. -
_ » _ " 1. Checx Caiibretor Dury Cycie and Riserime {page
— 2. Acjust Mcgnifier Register poge 6-47) 6-36)
Lass than 3.2 Zivision st when switching from ) .. .
sss 0 . g Outy cycie, 49% to 51%,. Risatime, less than | micro-
Ticgmiiea '3 normai sweeq.
second.
— 3. Aciust 3 Sweep Caiibrericn page 6-47) . Lo . ;
- - - o .pog . (T 32 Check Caiibrator Current Through Probe loop (poge
Lorrect Timing as cnatcctec 3y 3 TIME/DIV switch. &-57)
— H. Thecx 3 Sweep lengmh poge 6-47) 5 milliamos.
"1 zivisions, =93 civisica.
[0 83. Checx Gate Cutput Signais (poge 4-59)
— 45, Thecx A Sweep lengm pege 6-48) 12 voils in ampiitude, ==10% with some duration cs
Yanaote ‘rom 11, =0.3, 'o0 less than 4 divisions. sweepn,
For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor ®
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CALIBRATION PROCEDURE

General

in the following calibration procedure, a test equipment
setup is shown for each major setup change. Complete con-
trol settings are listed beneath the picture. To cid in locating
individual controis wnich have teen changed during complete
calibration, these control names are printed in boid tyge.
If oniy a pertici cclioraticn is performed, starr with the
nearest setup preceding ‘he desired portion.

NQOTE N
T
When performing a complete recalibration, best
performance will be provided if each adjustment
is made to the exact setting, even if the Check is
within the allowable tolerance.

Calibration—Type 453

The following procedure uses the equipment listed under
‘Equioment Required’. If substitute equipment is used, con-
trol seftings or setup must be altered to meet the require-
ments of the equipment used.

Preliminary Procedure
1. Remove the top and bottom covers from the Type 453.

2. Connect the autotransformer (if used) to a suitable
Dower source.

3. Connect the Type 453 power cord o ‘he cuiotrans-
former output [or directly to the power source].

4. Set the autotransformer to 115 (or 230) voits.

5. Ser the Type 453 POWER switch to CN. Allow cr least
20 minutes warm up at 25° C, =5°, for checking the in-
strument to the given accuracy.

I NOTES
For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
OXCITOXS72QY
I Tel- 01844-351694 Fax:- 01844-352554
Emait—eRguiHoc@mawition.co.uk
] i
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\
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i bl s & S0 LTS

Baribr o i bt Y 40 BTy

ol KA AL A I M

e 3t 4 e e

Crt controis
NTINGTY

STALZ ILLUM
Vertical controls

VCLTS/CIY
YARIABLE
*CSIT'CN
AZ GND 2C
WwCZe
TRAGGIR
INVERT

Precision
bC
Voitmeter

Autotransformer

Fig. 5—4. Initial test eauioment satup for steps | through 3.

Zaunrerziockwise
Aciust ‘er rocusec 2isoicy
As Zesireg
(both channels if applicable)
20mv
CAl
‘Aidrange
AC
CH
NCRM
Pusned in

Triggering controis {both A and B if applicable}

LEVEL
sLCee

CUPUNG
SCURCE

Sweep controls

9

CELAY-TIME MULTIPLIER 3.50

A TIME/CIY
3 TIME/DIV
A VARIABLE

A SWEEP MOCE
3 SWEEP MCDE

NCRM TRIG

3 TRIGGERABLE AFTER
DELAY TIME

HCRIZ DISPLAY A

AAG CFF

4 3\WES? LINGTH UL
*FCSITICN *Aicrenge

2OWER CN
Side-panel controis

3 TIME/DIV VARIABLE CAL

CALIBRATCR tY
Rear-panel controls

LUNE VOLTAGE RANGE =iGrH

1. Adjust —12-Volt Power Supply 0
3. Test 2guipment setup is snown in Fig. -4
5. Connect the pracision de voitmeter from the —12-volit

test oint [pin connector ‘G, Low-Voitage Regulator board;
see Tig. 4.3} to chassis ground.

I

Check—Meter reacing; —12 voits, =0.012 veit.

f]

Adjust— —i2 Vours adjustment, R1122 (see Fig. 65
for —12 voils.

e. Interaction—May aifect operation of all circuits with-
in the Type 453.




als Contact

Setvice Manu
MFA?J:R\T RON TECHNICAL SERVlCES ‘ |
g Cherry Tree R%g\?mnor Cttbration—_Tyme 453
Oxon OX9
_ ' . 01844-351694 Fax:- 0_1844~352554 |
r e ifi tron.c0.uk .
y Email- enquiries@mauritron. i

-\

|

: y - -  —— 112 — ———p
i - ] _ T.lzpvf,tr_ z ‘é: ;
i +75-Valt Al S — Vooi =
By <= N S - -
B Test Point Y . TN 2o
. --. - . $F A 4 Becg

i 3l —12-Veit
Test Point

| . R E S S
oLl L_Ji

!

l
c
(O

Fig. 4-5. Low=-voitage test points and oagiustment Low-Vollage Reguiator Hoardl].

(S|

2. Adjust +12-Volt Power Supply 0

a. Test 2quicment serus is snown in Fig. 3-4.

i

I H

] . .
N
1

5. Connec -ne orecision dc veumerer ‘rom ne cenrer
conract of e | KC JAL connecrsr to chassis ground.

L)

1235 ‘see Tig, 3-8) Tom e Calicrerer Soard.

Remcve &

3. Checx—Aeter reccing; =1 voir, =2.002 veit.

Aciust— —12 Veus zdiusiment, R1152 see Fig. 4-3),
voll.

l |
L
e

Ser 'ne TALIBRATCR swirea "o 1V,

t
L

g. Checx—Merer recsing; 0.1 voit, =3.001 voit.

i

h. Reoicce Z128

i. Cznnec: 'ne crecisicn dc voitmeter ‘rom e —|Z-voit
rest point zin zznnecisr O, low-Yoicge Reguicior Soard:
see Fig. 3-3) "o :nessis ground.

NI e

L}

; " recaing: ~12.1 - —3.17 ‘
I Check—Merer recaing; = 12,0 vours, =2.17 volt. fig. 2-0. location of Q1255 (Caiibrator section of A Sweep board).

x. lntercciicn—May affect opercticn 2t ail circuits within

the T 153 - . . -
he Type 453. 2. Check—Merer reacing; —- 3 voits, =02.07°3 voir.

LL

3. Adjust— =75 Voits zciustment, R1182 see Sg. 6-3),

3. Adjust +75-Volt Power Supply o for =73 voits.

2. Recheck ail supplies cna recajust if necessary.

'

a. Test equiomenr serup is shown in Fig. 5.

. . ) , :  Interaction—May affecs cperation of ail circuits within
5. Cannect the srecision dec voitmeter from the —75.voit ‘he Tvoe 453
test point .pin connecier 37, Low-Yoitage Reguictor board;

see Fig. 3-3) ‘o c<hassis ground. 3. Disconnect atl test 2quioment.

-

_

-
[1] 3 6—9
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T C et T i
i Osdilloscope

Probe

Email- enguiries@mauriton.co.uk -

Fig. 6-7. Test equipment satup ‘or steo 4.

Crt controis =CRIZ 2ISPLAY A
NTINSITY Cauntercicciwise MA " CF?
oCs Aciust “ar ‘ocused discicy A SWEE? LENGTH FULL
ICALS LU L¢ =asired ST
SRS UM o8 sesirea PCSiTICN Midrenge
Vertical controis (both channels if applicable) sOwWE
YCLTS/ DIV v FOWER ON
VARIABLE AL Side-pane! controls
FCSITICN \icrenge T,
AC 3ND 3C AC 3 TIME/CIV VARIABLE CAL
iy g CALSRATCR AV
TRIGGER NCRM Rear-pane! controls
NVERT :sned |
i sea LUNE VCLTAGE RANGE ~ HIGH
nggering controls {both A and 3 if applicable) TN
EVEL J g
sLCee - 4. Check Low-Voitage Power-Supply Ripple
CTUPLIN : in &
oURCE G ';ICT a. Test aquipment setup is shown in FAg. 6-7.,

Sweep controls
SELAY.TIME MULTIPLIER 230

b. Connect the 1X probe to the test ascilloscope input.

c. Set the test osciiloscope for a vertical deflection of 0.005

A TIME/TIV T m3EC voits/division, ac counled, at a sweep rate of 5 miiliseconds/
3 TIME/CIV 1 m3EC division.

A VARIABLE CAL - ‘ : .
. d. Check—2 miilivoits peak-to-peak maximum line-fre-
A ?WE? MCDE NCRM TRIG quency ripple on the —12.volt, +12-volt and +75-voit
3 SWEEP MODE 3 TRIGGERABLE AFTER - supplies while changing the gutoironsformer output vollage
JELAY TIME berween 103, 115 and 137 voits (206, 220 and 774 voit for
6-10 @
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230-volts nominal). Power-supply test points are shown in
Fig. é-5. Fig. 6-8 shows typical test oscilloscope display of

ripple.

e. Set the LINE VOLTAGE RANGE switch to LOW.

f. Check—Power-supply ripple as in step d while chang-
ing the autotransiormer output voltage berween 94, 115
and 127 voits (192, 230 and 254 voits for 230-volts nominat).

g. Return auroiransicrmer output voltage to 115 (230}
voits. {If the line voitage is about 115 {220) voits, the Type
453 may be connecied directly to the line; otherwise, leave
the instrument ccnnected io the autotranstormer for the
remainder of the procedure.)

h. Disconnect cil test 2quipment.

Calibration—Type 453

—————————— ,
b RN
! % - I ;
| 5 | Z ; i
i | z
(] = l
Eae

Fig. 6-3. Typical test oscilloscope display of power-supply rippie
(60-cycie line). Vertical deflection, 0.005 volts/division; sweep
rate, 5 miiliseconds/division.

NOTES

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES

8 Cherry Trae Rd, Chinnot
Oxon OX9 4QY

Tel- 0TBa3-T5 1693 Fax- Uto4-352554
Email:- enquiries@mauritron.co.uk
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Cst controis
NTENSITY

e
Tqus

SCALE ILLUM

ocC
Yoitmeter

Csunrerciccxwise
Aciust ‘or ‘ocused dispicy

As cesired

Vertical controls (both chonnels if applicable)

VCLTS/DtV
VARIABLE
POSITICN
AC GND DC
WCDE
TRIGGER
INVERT

20 my
ZAaL
Midrange
AC

CH L
NCM
2usned in

Triggering controis (both A and B if applicablel

LEVEL
SLCPE
CCUPUNG
SCURCE

6-12

d
AC
INT

v
-

Fig. 4-9. Test equioment serun for steps 5 and 5.

Sweep controis
SELAY.TME MULTIPLIER

A TIMESTH

3 TIME/CIV

A YARIABLE

A SWEZ? MCCE

3 SWEZ? MCOE

HCRIZ DISPLAY
MAG
A SWEZ? LENGTH
PCSITICN
SCWER
Side-panel controls
3 TIME/CIV YARIABLE
CAUBRATCR
Rear-panel controls
LINE VOLTAGE RANGE

0.5

nt m
e e

Uy

3 4

CAL
NORM TRIG

3 TRIGGERABLE AFTER
DELAY TIME

A

OFF
UL
Midrange
CN

CAL
v

HIGH
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Calibration—Type 453

1536 Treavee sia

FiTN

AinQ Ty aieveail

e ]
IOVIIOA HOIH
d=ONVJ

—195QV R940
Test Point Crt Grid 3ias - -3y < niee e

-~ —
2\ e i BT - Pa— -
- S »“:2"“‘?‘:;‘7)3:’?% L ;...-: 5 _*_‘; B . et ) - ‘ J

fig. 6-10. Location of adjustments and !est soints on I Axis Amoiifier deard.

5. Adjust High-Voltage Supply 0 6. Adjust Crt Grid Bias 0

a. Test equicmenr serva s snown in Fig. 3-9. 2. Test squicmenr setuo s shown A Fig. 3.7
3. Connec: the cc voitmeter frem 721047 ' Z Axis Amaotifier

5. Cznnecr 'ne z¢ voitmeter from the —1950V ‘est zainr . c e s f )
Tig zoara; see Fig. >-i0) ‘o chassis grounc.

8-1C1 ro :nassis sround.
c. Set the A SWEZ? MCCE swiren o SINGLE SWEE?,
c. Checx—Merer reacing; —i950 voits, =320 voits.*
3. Ser the NTENSITY :ontrar ‘2 3 merer reccing of
2. Aciust—ign-Voitege ccjustment, 3900 (see Fig. 2-i0), -2 vouts.
fer —195Q vouts.

g

2. Adiust—Cir Gnd Bias cajusiment, 940 {see Fig. 3-10),

. . . . L so rthe spor just ciscopecrs.
2, nrercciicn—May arfec operation of all circuits within

the Tvpe 455 i, Interccrion—Check sreos 7, 38 and 29,
If the precision dc voitmeter and precision divider are used for . . .
this itep, meter reading shouid be — 1950 volts, =20 volts, 3- Disconnec: cil test 2quipment.

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel:- 01844-351694 Fax:- 01844-352554
Email:- enquiries@mauritron.co.uk
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Test
Qsciiloscace

Fig. $«11. Initicl test equipment saerup for Tteps 7 and 8.

Crt controis .
INTENSITY Midrange
=ZCls Aciust fer ‘zcused cispiay
SCALZ LM As zasired

Verticci cantrois (both channeis if applicable)

YCLUTS/ 21y 0av

- VARIABLE A
PCSITICN Midrange
AC GND 2C AC
MCCE JH 1
TRIGGER NCRM
NVERT Pusned in

Triggering controls (hoth A and 8 if applicable)

JIVEL P

NEeIL -

CCUPLING AC

SCURCE NT
6-14

Sweep controls

SELAY.TIME MULTIPLIER
A TIME/DIV

B8 TIME/DIV

A VARIABLE

A SWEEP MODE

3 IWES? WCCE

SCRIZ ZISPLAY
MAG

A SWEZ? LENGTH
PCSITICN
PCWER

Side-panel controis
3 TIME/DIV VARIABLE
CALIBRATCOR

Rear-panei controls
LINE VOLTAGE RANGE

10X
Probe

3.50

.1 4SEC

.1 .SEC

CAL

AUTO TRIG

B TRIGGERABLE AFTER
DELAY TIME

A

CFF

FULL

Midrange

ON

gV

HIGH

r~

1'——1 FY MW 1 oMo




<

/O_nlinwm square corner

- l

[ —

=
]

[REN]

ity

T

Fig. 6-12,

(a) Llocation of TP1047 and C10364; (b) Typical test

oscilloscope dispiay thawing correct adjustmenr of C1036 iverticai

deflection,

0.5 voit/division; sweep rate, 0.1 micresecond/divisioni.

Fig. $-13. Location of Trace Rotation adjustment (side naonei).

7. Adjust Z Axis Compensation 0

. Test equipment setup is shown i Sig, &-1i.
5. Connecr the test osciilescope 03X orcoe o 7P1047
{[see Fg. 6-12aq).

& Check—Test osciiloscoce dispicy ‘or sorimum square
corner on square-wave cisplay see Tg. 3-12b).

. Adjust—C3036 (see Fig. 5-12c) ‘or Sest square corner
on ‘ne square-wave dispiay.

2. Jisconnecr ail tesr equioment.

8. Adjust Trace Alignment 0

a. Turn the Channel 1 CSITICN isatroi to move the
trace o the horizonral centertine.
5. Check—The trace shcuid se zcrailer with he center-
"
line.

< Adiust—TRACE ROTATICN ccjusiment, 3980 'see Fig.
6-13l, so the trace is parailei io the herizonrai graricuie lines.

NOTES

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd Chinpor

Oxor OX9 40y
Tel.: 01844-351694 Fay-- G1R44-352554

maﬂ.‘-‘mqms@mauritmn.w.uk
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Cst controis
NTENESTY
=ZZls

ICALE LM

477 iO—Ohm/

Canies

. / Generator

Time-Mark

®

Saza
*ARSa R

’llll“-"r

: gt @&‘

Fig. %-14. Initial test squipment setun ‘or steps 9 through 13.

Aicrenge
sdiust ‘or ‘ccused dispigy

As Jesireg

Verticai controls (both channels if applicabie)

YCLUTS/2IY
Y ARIABLE
CSiTICN
2T GND ZC
WCCE
TRIGGER

NVERT

2mv

~

~—l
sMigrence
AC
CH
NCRM

Pusneg in

Triggering controls (both A and B if applicablel

LEVEL
SLCre
ZCUPLING
SCURCE
Sweep controls
DELAY.TIME MULTIPLER
TIME/ DIV
TIME/ DIV
VARIABLE
SWEEP MCDE

A
3
A
A

5-14

J
AC
INT

3.50

1 mSEC

1 mSEC
CAL

AUTC TRIG

TRIGGERABLE AFTER
SELAY TIME

3 3WeEE? ACCE

w

SCRIZ DISPLAY A

MAG CFF

4 SWEE? LENGT FJLL
*CSITICN ‘icrenge
FCWER CN

Side-panel controls

3 TIME/DIV VARIABLE ZAL
CALISRATCR aY

Rear-panel controls
UNE VCLTAGE RANGE HIGH

9. Adjust Astigmatism o
a. Tast squipment setup is shown in Fig, 6-14.

5. Cznnea ‘ne time-mark generarce {Tvpe 180A) to Chan-
aet 1 INPUT :hrougn a 42-incn £0-onm caooie.

. Set the time-mark generctor ‘or sutput markers of 1
miilisecond and 100 microsecond.

d. Set the CH 1 VOLTS/DLY switch so the markers extend
irom the bottom to the top of the grancule area.

o




Bl g Guy i

il
(SN R U TR U R G |

[!1

1

plighy

-
W

e. Ser the A Triggering LEVEL control for a stable cissiay.
f Check—Markers should oe well defined with optimum
setting of FOCUS czatrol,

g. Adjust—FCCUS control and ASTIG adjustment, 985
[see Fig. 6-15), for nest definition of markers.

10. Adjust Y Axis Alignment 0

a. Test setup is given in sies 9.
b, Check—The mcriers shcuid be pcrallel to the vertical

centeriine.

c. Adiusi—{ Axis Align cciusimenr, R989 (seemf'-ﬁ‘»é),
to align the marxers with the centerline. i
11. Adjust Crt Geometry 0

~

g. Tes: serug s siven in sies

b, Check—GCecmarry of iefr 2na right edges of me grarni-

cule. Fg. 347 smows rygieat dispicy of goce gacmarry
gs weil s 2xcmz.as of scer geomelry.
-~

Fig. 6-15. locatian of Astigmarism adjustment {side paneil.

c. Adiust—Secmetry cciusiment, X982 see Fig. 3-173),
for minimum sowing 2f the "roce at the left 2na rignt =ages
of the graficuie.

d. Interccrion—3ecneck steo 10.
a. Disconnec: *ne time-mark generaror.

{. Paqnon ‘ne rcce o he *op of the grancuie 2rea.

Calibration—Type 453

g. Check—Deviation from straignt line should not exceed
0.1 division.

h. Posirion the trace to the bottom of the graticule area.

i, Check—Deviation from srraight line should not exceed
0.1 division.

12. Adjust Channel 1 and 2 Step Attenuator O
Balance

a. Pasition the trace ‘o the horizantal centerline with the
Channei 1 POSITION centrel.

5. Ser both AC GND DC switcnes o GNO.

}

¥ €
= O
SR

Fig. 6-16. lacation of Y Axis Alignmeant adjustment {(left sidel.

g Ve

z. Checx—ZChange the T JCLTS/BIV switeh from 20
=V 1o 5mV. Trace shouid nor move verticzily.

4. Adjust—Channei | STZ? ATTIN 3AL zdjusrmenr, 20
tsee Fig. 3-18), for no rcc s he TR 1 VOLTSIOIY
switch is cacnged frem 20 T

2. Set 'ne MOCE switcn 0 I8 2.

¢ Position the rrace to :ne ~crizeniai centeriine with the

Channei 2 ?CSIiTICN controt.
g. Check—Change the CH 2 VOLTS DIV switch frem 20
mY lo 5mVY. Trace shouid not move vertically.

h. Adjust—Channel 2 STEP ATTEN 3AL adjustment, R130
isee Fg. 6-18), for no troce shifit as the CH 2 VOLTS/DIV
switch is changed from 20 mV o ImV.

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor

Oxon OX4 4QY

Tel- 01844-351654 Fax:- 01844-352554

)
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odjuitments (front panel).
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13. Adjust Channel 1 and 2 Position Center O

a. Cennec: the co voitmerer o the Ch 2 sosition center
‘est zoint pin cornecior ‘AK) zn the Verticai Preamo
beard see Fig. 3-iSl.

5. Ser:me Chenanei 2 PCSITICN centrei 'o eiecrical center
by adjusting ‘or I voits cn the merer,

¢. Checx—Trece snouid be ar the horizontat centerline.

d. Aciuss—Ch 2 Pesition Center ccjustment, RISS ([see
Fig. 6-19), :a zesiticn the ‘roce ‘o the centerine.

e. Ser 'he MCDE switch 10 CH 1.

f. Connect the dc voitmeter to the Ch ! positicn center
test point ipin connector ‘AB'} cn the Vertical Preamp board
[see Fg. &19).

g. Set the Channei 1 PCSITICN control to elecmical center
by adjusting icr O voits on the meter.

h. Check—Trace shouid be at the honzoatal centerfine. .

i. Adjust—Ch 1 Position Center adiunmgrn, RSS (see Fig.
6-19), to position 'he !race o the centerine.

|. Interaction—Recheck step 12,
k. Disconnect ail test equioment.

b b e b e e e e el |




e it . i, 2. o0 R SN ML O 2O W RS
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-
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Calibration—Type 453

Fig. 6-19. locenion of Channel 1 and 2 position csnter rest points cna adjustments (Verticai Preomo board).

NOTES

For Service Manuals Contact
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bt ot —— o= e 7
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—

1

— o

- lo.i. 477 56-Ohm
o ' _ Cables

fig. 6-20. Initigi !esr equipment satup ‘or steps !4 through 20.

Y ARIABLE cA

Cist controis A
NTINSITY ‘Aicronge A SWEST MCDE AUTO TRIG
OGN Laiust ‘or ‘scusec sispiay 3 SWES? ACDE 3 TRIGGERABLE AFTER
STALE LLUMm As desired DELAY TIME

HCRIZ DISPLAY A

Vertical controls {both channeis if applicable} MAG CF?
YOLTS/DIV 20 mV A SWES? LENGTH UL
YARIABLE CA ACSITICN Micrange
CSITICN \idrange POWER ON
AC GND DC bl e
weos cH Side-pane! controls
RIGSER NCRM 3 TIME/DIV VARIABLE CAL
NVERT 2usned in CALIBRATCR v

Rear-panel controls

Triggeri trols (both A and B if applicable)
riggering controls (both A * applicatie LINE YOLTAGE RANGE ~ HIGH

TEVEL Q
SLcee -
ZCUPUNG AC 14. AdiUSf Channel 1 cnd 2 Gain 0
ICURCE iNT 2. Test equipment setup is shawn in Fig. 6-20.
5. Connect the standard amplitude calibrator (067-0502-00)
Sweep controls sutput connector to both INPUT | and 2 through a BNC T
CELAY-TIME MULTIPLIER .50 connector and two 42-inch S0-onm cobles.
A TIME/DIV -3 mSEC ¢ Set the standord amplitude calibrator for a 0.1-volt
B TIME/DIV .5 mSEC square-wave outpur.
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d. Position the display to the center of the graticule with

the Channel 1 POSITION control. /Five-divisien display with variable controi at CAL
I b
|

{see Fig. 6-21al.

f. Adjust—Channel 1 GAIN adjustment, R90 (see Fig.
&-21b), for exactly five divisions of derlection.

g. Set the MODE swiich to ADD.
h. Pull the INVERT switch out.

e. Check—Crt display exactly five divisions in amplitude ",
i

+
L

- m .

|
|

i. Check—Crt display for straignt line. |

thrtforprpre b e b

i, Adiust—Channel 2 GAIN adjustment, R150 (see Fig. =] ‘
- 6-21b), for straignt line- disoiay. r e~ 1
#Hst se reduced to at least two divisions when

fuily counterclockwise

i
i

15. Check Added Mode Operation

3. Test setup is given in sieo 14, Fig. 5-22. Typical crt display showing correct VARIABLE VOLTS/DIV
controi range idoubie exposurei.

w

5. Pusn the INVERT switch in.

c. Ser :he signcdard cmaoiitude cziierator for a 0.05-voit
sqQucre-wave cSulsul.

—~ . . . i
2. Check—Cor zisolay five civisions n amplituce.

16. Check Channel 1 and 2 Deflection Accuracy

1
1

n

i

c. Test serus is given in siep

5. Ser the MCDE switch :0 CH 1.

Ser the Chcnnel 2 AC GND 2C switch to GND.

0

[2]

|
/|

i . Check—using the CH | YCLT3/DIV switch end stand-

ard amoiiuce coiibrator settings given ‘n Taoie §-1, check
! verticct defiection wishin =3%, in 2cch zosition of the CH |
YCLTS/DIV switcn.

R AR NNt LR ans A TL

-
1

S

-

2. Ser *he MCLE switen o CH
¢ 3er the Channel | AC GND DC swirch to GND and
Channet 2 AC GND DC swiren 10 2C.

3. Check—Using the CH 2 YOLTS/ DIV swirch and standard
amctitude caiiorator settings siven in Table 4-1, check ver-

Sl

tical ceflection within =3% n ecca zosition of the CH 2
VCLTS/DIV switcn, i
I TABLE 6-1
YOLTS/0IY Standard - VYerticai | Maximum ‘
:] Switch Amplitude ; Dertlection % Error For
Setting : Calibrator In Divisions { =3 !
Qutput | ‘ Accuracy :
! {divisions) ‘

S5mV 20 miilivoits: 4 | =0.12

10mY | 30 miilivoitst 5 } =015

20 mVY i 0.1 volt i 5 | Set exactly

0mY | 02 voit i 4 =0.12
R | 05 voit : 5 *=0.15 ;
l 2 | 1 voit | S +=0.15 |
] 5 [ 2volts | 4 =0.12 !

. 1 | S volts | S +=Q.15

. 2 | 10 volts | 5 +0.15

- fle. 6-21. lab T dha 5 i 20 volts | 4 +=0.12

9. . la) Typical crt display showi orrect gain adjustmentsy
] 161 Lucation of Chomerel 1 and 2 GAIN adivsments (Front pamel). 10 S0 volts | 5 +0.15
| @ 6-21
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17. Check Channel 1 and 2 Variable Velts/
Division Range

a. Test setup is given in step 14,

b. Set the standard amplitude calibrator for g 0.1-volt
square-wave cutput.

¢. Change the ‘oilowing control settings:

YCLTS/DIV 20mVv
MCCE CH I
AC GND oC AC

f. Check—Turn the Channel 1 VARIABLE VOLTS/DIV con-
trol ’Ull)’ csuntercisckwise, Dnsoloy should be reduced to
2 divisiens or 'ess see r'g é- 42) UNCAL 'xgnr must be on
wien YARIABLE cenrrol is not in CAL positicn.

LR I ¥

g. Ser the MCOE swirch 1o CH 2. r
h. Check—Turn e Channel 2 VARIABLE ‘/OLTS/DIV con-
troi fuily countercicckwise. Display should be reduced ‘o " 1
2 divisicns gr lass ‘see ~g 6-22). UNCAL lignt must be on ;
wien YVARIABLE ccnirci is nor in CAL pasitien,
18. Check Compression and Expansion l (
i

a. Tesr setup is given in step 17.

0. Set the standerd ampiitude calibrator ‘or @ 50-millivolt
square-wave curput. .

¢ Posiion the dispiay ‘o the center of the graticule with
the Chcnnei 2 PCSITICN cantral.

~

d. Ser the Chennel 2 VARIABLE YCLTS/CIV control for
excaly 2 civisicns of deflection.

e. Position the oo of the display to the lop graticule o
line.

f. Checx—Cazmeression or 2xpansion shouid not exceed
0.15 division see &g, 3-23).

g. Positicn the Sortam of the display !o the bottom grati-
cuie tine,

h. Check—Compression or expansion should not exceed
0.15 division {see Sg. 6-23). -

i. Set the MODE switch to CH 1.

i. Position the dispiay to the center of the graticule with

the Channel 1 POSITION controi. : 3

k. Set the Channel 1 VARIABLE VOLTS/OIY amfto‘ for
exactly 2 divisions of deflection. - g

l. Paosition the top of the display to the top gmiaculc‘[in.




m. Check—Compression or expansion should not exceed
0.15 division (see Fg. 6-23).

n. Position the bottom of the display to the bottom grati-
cule line.

0. Check—Compression or expansion should not exceed
0.15 division (see FAg. 6-23).

p. Disconnect ail test equipment.

19. Check Trace Shift Due to Input Grid Current

a. Change the foilowing control settings:

VOLTS/DIV»&??AQ SmV
VARIABLE CAL
AC GND DC GND

b. Position the ircce to the horizontal centerline with the
Channei 1 POSITICN coantrroi.

Calibration—Type 453

¢. Check—Set the AC GND DC switch to DC and note
trace shift; should not exceed 0.4 division.

d. Set the MODE switch to CH 2.

e. Pasition the trace to the horizontal centerline with the
Channel 2 POSITION control.

f. Check—Set the AC GND DC switch to DC ond note
trace shift; should not exceed 0.4 division.

20. Check Alternate Operation
a. Set the MCDE switch to ALT.
b. Posirion the traces about 2 divisions cpart.
c. Turn the TIME/DIV switch throughout its range.

d. Check—Trace alternation berween Channel 1 and 2 ar
ail sweep rcres. At faster sweep rares, citernarion will not
be apparent; cispiay wiil appear as two trcces cn the screen,

NOTES

or Service Manuars Gor taet
M‘;URITHON TECHNICAL SERVICES

§Cheny Frecies Chipnhot
Oxon OX9 4QY
Fel—04844-351604 Fax- (1844-352554

Email- enquiries@mauritronco.uk
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42" 50-Ohm
Cable

20 of RC
Stancardizer

Square-Wave
Generator

50-Chm
Termination

10X
Attenuator

~
Fig. 9-24. lInitial test squioment setvo far sreps 21 and 22.

Crt controls

NTINSITY Micrenge
FCCls Aciust ‘or focused cisziay
SCALT LLUM As cesired

Verticai controls (both channels if applicable)

TTVOLTS/ DIV 20 mV
YARIABLE Cal
3CSITICN Micrenge
AC GND DC 0C
MODE CH 1
TRIGGER NORM
NVERT Pusned in
Triggering controls (both A and B if applicable}
LEVEL Adijust for stable display
cee - =
CCUPLING AC
SCURCE INT

Sweep controils
CELAY.TIME MULTIPUIER 0.530
A TIME/DIV .2 mSEC

6-24

B TIME/DIV .2 mSEC

A VARIABLE CAL

A 3WEE? UCCE AUTO TRIG

3 SWEE? MCCE 3 TRIGGERABLE AFTER

DELAY TIME

SCRIZ ZISPLAY A

MAG QFF

A SWES? LENGTH AULL

CSITICN Midrange

POWER ON
Side-panel controls

3 TIME/DIV VARIABLE CAL

CAUBRATCR A

Rear-panei controls

UNE YCLTAGE RANGE HIGH
21. Adjust Channel 1 Volts/Division 0
Compensation
a. Test equipment setup is shown in Fig. 6-24.

5. Connect the square-wave generator (Type 105} to Chan-
aet 1 INPUT through a 42-inch 50-chm cable, 10X atten

®
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vator, 50-ohm termination and 20 pf input rc standardizer,
in given order.

c. Set the square-wave generator for 4 divisions of 1-kc
signal.

d. Check—Crt display ar each CH 1 VOLTS/DIV serting
listed in Table &2 for optimum square corner and flar
top (see Fig. &25a, b and .

e. Adjust—CH 1 YOLTS/DIV compensation as  shown
in Table 4-2. First cdjust for optimum square corner cn
the display cnd then for optimum ilat top. Readjust the
generator output with ecch serting of the CH 1 VOLTS/
DIV switch o provide & divisions of deflection (remove
10X artenuaror wnen necessary). Fig. 6-25d shows tne
locarion of the varioble czpacitors.

22. Adjust Channel 2 Velts/Division 0
Compensation

a. Test sguioment serug is snown in Fig. §-24.

Calibration—Type 453

5. Set the MODE switch to CH 2.

c. Connect the square-wave generater to Channel 2 INPUT
threugh a 42-inch 50-onm ccbie, 10X aftenuator, £0-ohm
tamingrion and 20 pf input rc standardizer, in given order.

TABLE 6-2
CH 1 | Adjust For Optimum
YOLTS/DIY i

Switch Setting | Square Caorner Flat Top
20mv : ci7
D mv csC el C43
R cc o3
2 c3c Cz3
] Adjusi Ci1

for nest

1 ccmeromise
2 :C 33

N i
!
Correct
{Optimum square
corner and flat top}
' R

]

i

e

{al

i

R X XX

'

"

Incorreet =
(spike and top
not fat)

NEX}

ey

(b}

coerYadbifions

[ I

- Incorrect

l ' (roiloff and top
not flat)

tete

(el
'

7
N

i
|
|

YRl L3 L

RN
ol
T

> = S S S

T .. clo9s

Fig, 6-25. (a) Typwai ot dispioy showing corredt compensation; (bl and '¢) Incorrect compensation; (d) location of variable copocitors

{battoam view).

Eor Service Manuals Contact
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d. Set the square-wave generator for 4 divisions of 1-ke
signal.

e. Creck—Crr display ot ecch CH 2 YOLTS/DIV setting
listed in Toble 43 jor optimum scuare cormer cnd flar
top (see Fig. 6-2%a, b and ¢).

f. Adjust CH 2 VOLTS/DIV compensarion as shown
in Teble 6-3. First adjust for cptimum square corner on the
dispigy and then for corimum fler tco. Recdiust the generatar
sutzur with scch serting of e CTH 2 VCLIS/DIV switch
‘o zrovice 4 divisions of cdetlectica ‘ramove 10X atten.
ucicr wnen necesscry). Tig. 3-25¢ sncws the locotion of

the vcriczle czzccirers.

g. Cisccnnec all reﬁmmem.

Square-Wave
_Generator

TABLE 6-3
CH 2 Adjust For Flat Top
YOLTS/DIY Optimum
Switch Setting | Square Corner
20 mV | | canz
0 mVv ; C106C | C1068
R ! c107¢C | C1078
2 clo8C : C1088
3 1 Adjust C111
for best
1 compromise
2 Ci09C ; C1098

Fig. 6<26. Test squipment setup for step 23.
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Crt controls

INTENSITY Midrange
FOCUS Adjust for focused display
SCALE ILLUM As desired

Vertical controls (both channels if applicabie)

VOLTS/DIV 20 mV

VARIABLE CAL

POSITION Midrange

AC GND DC DC “,g;*"@

MODE CH 1

TRIGGER NORM

INVERT Pushed in
Triggering controls (both A and B if applicable)

LEVEL Stable dispiay

SLCre -

CCUPLING AC

SCURCE INT

Sweep controls

CELAY-TIME MULTIPLIER 0.50

A TIME/DIV .5 uSEC

B TIME/DIV .5 uSEC

A YARIABLE CAL

A SWEZP MCCs AUTO TRIG

8 SWEE? MmCcCe 8 TRIGGERABLE AFTER

DELAY TIME

HCRIZ DISPLAY A

MAG OFF

A SWEE? LENGTH fULL

PCSITION Midrange

PCWER CN
Side-panel controls .

3 TIME/DIV VARIABLE CAL

CALIBRATOR 1V

Rear-panel controls

LINE VCOLTAGE RANGE HIGH

23. Adjust High-Frequency Compensation O
a. Test equipment setup is shown in Fig. 624

b. Connect the square-wave generator to Channel 1 IN.
PUT through the 42-inch S0-chm cable, 5X attenuatar, 10X
aftenuator and S0-onm termination, in given order.

¢ Set the squore-wave generator for 5 divisions of 100-
ke signai,

3

Calibration—Type 453

d. Check—Crt display for optimum flat top (see Fig.
&-27qj.

e. Adjust—C263 and C265 (see Fig. 6-27¢) for optimum
flar top.

f. Connect the square-wave generator to Channel 1 IN-
PUT througn the TU-5/105 Adapter, 42-inch 50-ohm cable,
TU-5 Pulser, 25X attenuator and 50-ohm termination, in
given crder.

3. Set the square-wave generciar sulsui amplitude and
the TU-5 bies control to produce a puise.
3. Set the TIME/DIV switch o .1 uSEC,
Ser the MAG switch to X0,

Check—Crt display for osricum square corner and

:'!c.- 'co {see Fig. 6-27b).
<. Aciust—3328, C328, C336, R45C, C45A and C45C {see

-

Fig. 8274 end e] for optimum scucre carner and flar top.
Te sciust R328 and R45C, ccvence them waril ringing s

€zzcrenr on he display. Then reverse the direction of ag.
ustmenr unni the ringing is just cemped out. If :he high-
fracuency resconse appears simiicr o Fig. $-27b, enly minor

ccmzensarion of the given adiusimenrs wiil be necessary
However, if *he crt display inciczres har the circuir is sert-
cusiy misaciusted, first ser the cacezizars o midrcnge. Then
cciust ne rasistors for correc: reszcnse before arrempting
iC cbtain cerrect square corner onc Har top with copacitors.
Tacie 5-4 incicares the effect of scch ccjusiment,

TABLE 6-4

Aciustment* Area of Waveform Affected or

Interaction With Cther Adjustments

2328 Adjusts ampiituce 1 ‘ongest time cznsrant.

328 Adjusts demping af siowest ringing  cam-
Sonent. Readiust 2ccn rime C328 is cdiusred.

8 Adjusts amplituce af intermediare 'ime con-
stant.

C45C Adjusts ampiituce of intermeciate me con.
stant,

R45C Adjusts damping of ‘cstest ringing comoonent.

Readjust each :ime C45C is adjusted

C45A Adjusts amplitude =t shortest time consrant.

I After good response is obtained in step k, ser the MAG
switeh o OFF and make minor readjustments of longer time
constants {C328 and R328) to oprimize response.

m. Set the MODE switch to CH 2.

n. Connect the signal to the Channel 2 INPUT connector
as in step f.

-a. Set the MAG switch to X 10.

p. Check—Crt display for optimum square-wave response
simiior to Channel | response (see Fig. 4-27b).

Q. Adjust—C145C, R145C and Cl45A (see Fig. §-27d) for
opnmum square-wave response simiiar to Channel | responsa.

r. Set the MODE switch to CH | and recheck Channei |
response as given in steps b through e, and readjust if
necessary.

6-27



Calibration—Type 453

R L PR BT IR TN

Far ek o

Rs e Siveemils Lweni) e SC D

NRASE Uema s A VARG D LT 0 VLT L

(e}

TiON

| El E1 1]
l For|Servife Mabuals Eontctf:t / t
MAURI 20N TECHEIC AL SERVICES hal
I 8 ﬁ‘herry Treedid, Ghinngr i T '
e Oxbn O3 4Q N R / I e
i MTel:01844-351634 Fax- 01'81111:3?2531' Nl £ ]
] Email:- enquides@mauriton.co.lk E ’
RN AR
! i ] - . : g _— -~
N S e = L]
lal {b)

Fig. 2=27. (a) Typical at display shewing correct higheireq Y comp tien (0.5 micr ds/divisieni; (b} Typial crt display shewing

da/divisienl; (¢c) location of X288, C285 and C243 (Vertikal Preamp beard); (d) Laco=

correc? high~ireq

Y <(omp

o

tHon of Nigh-irequency comp

doaral.

6-28

1 (Verticni Preamp beord); (e} location of R328, C328 and C338 (Vertical Outpur Amplifier

3

[, |

[

Y e — [ — ~ [ — — —

i

i /I




d

(

|

s. Connect the square-wave generator to Channel 2 IN-
PUT through the 42-inch 50-ohm cable, 5X attenuator,
10X attenuator and 50-ohm termination, in given order.

t. Set the MODE switch to CH 2

u. Be sure the MAG switch is off and the TIME/DIV
switch is set to .5 pSEC as for step r.

v. Check—Channel 2 response matches response of Chan-
nel 1 checked in step r (also see Fig. 6-27a).

NOTE

If response of Channel 1 and 2 is not matched
as measured in steps r and v, the selected resistor
R195 may have to be changed {normally neces-
sary only if Q84, Q94, Q184 or Q194 have been
changed). Table 6-5 lists typical values of R195
as determined by the amount of increase or de-
cregse of Channel 2 front corner with respect to
that obtained with nominal resistance value. For
example, if 0.5% overshoot was observed with
R195 having a vaiue of 33k, using Tabie 4-3
R195 should be changed to 43k (0.5% lower)
to obtain correct response.

TABLE 6-3

Percent Yariation of Front Corner With | R195
Respect to That Cbtained With Nom- I(S'/., Ve w)
inal Resistance VYalue. !

=1.25% i 24 %
=1.05% : 7%
~0.8% | 30k
~2.0%, ! 3k
—0.457%, ! 26k
=0.3°% : 39k
=0.1% 3%

Q ; 47 %

! (nom. vaiue}

—0.3°% ! 36k
—J.45% 38k
=J.0% : 82k
=J.75°%, ‘ 100 k
—3.55%, : 150k
—125% : 200k
—1.4% i cpen

Calibration—Type 453

w. Change the following control seftings:

CH 2 VOLTS/DIV 10 mY
TIME/DIV 1 uSEC
MAG X10

<. Cannect the square-wave generator lo Channel 2
(NPUT through the TU-5/105 Adapter, 42-inch 50-ohm cable,
TU-5 Pulser, 5X attenuator and a 50-ohm termination, in
given crder.

y. Creck—Crt dispiay for oprimum square-wave response
(see Fig. 6-27D). .
SR .
z. Acjusi—C144A and C144C (see Fig. 46-27d) for op-
limum sgqucre-wave response.

aa. Ser the CH 2 VOLTS/CIV swirch ‘o SmV.
cb. Recicce the X attenuctor with a 10X attenuator.

ac. Check—Crt display for opfimum square-wave re-

sponse ‘see Tig. §-27b).

as. Aciusi— 143A, Cl143A, C143C and R143C (see Fig.
4-272) ‘cr octimum square-wcve resoonse.

ge. 3er the MODE switch 0 CH 1.
of. ler the CH 1 VOLTS/DIV switch o S mV.

ag. Connect the signal to the Channei 1 !NPUT cannecior
as in step cb.

ah. Crecx—Cit display for oprimum square-wave re-
sponse [see fig. 4-27b).

ai. Adjusi—i43A, CH3A, C43C and R43C [see Fig. 6-27d}
for cprimum square-wave respcnse

gj. Ser the CH 1 VOLTS/DIV switch to 10mV.
ck. Repiace the 10X attenucror with a 5X  attenuator.

cl. Check—Cit dispiay  for oprimum  square-wave  re-
sponse (see Fig. 6-27b).

am. Adjust—C44A and CHC {see Tig. 4-27d} for opti-
mum square-wave response.

an. Disconnect all test esquioment.

NOTES
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Constant-Amplitude
Sine-Wave Generator

GR to 3NC
Adaater
187 50-Ohm
Cable
50-Ohm
Terminarion
10X
Altenuator

5X
Attenuator

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
. 8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel- 01844-351694 Fax:- 01844-352554
Email:- enquities@mauritron.co.uk

Fig. 6-28. Initiai test equipment setup for steps 24 lhrough 27.

Crt Controls

NTINSITY Midrenge
=L Acjust “or focused Cispicy
SCALE ‘LM As Zesired

Yerticai controls (both channels if applicable)

YCLTS/Div 20 mVY
VARIABLE CAL
CSTICN Micrenge
+C GNC 2C cC
MC2E CH
TRIGSGER NCRM
ANVERT Pusned in

Triggering controls (both A and B if applicable)

LEVEL Any pasition
Leee -
CCUPLING AC

SCURCE INT

Sweep Controls
CELAY-TIME MULTIPUER 0.50
A TIME/DIV 20 4SEC

6-30

B TIME/DIV 20 4SEC

A VARIABLE CAL

A SWEZ MODE AUTO TRIG

3 SWEZ? MODE 3 TRIGGERABLE AFTER
DELAY TIME

HCRIZ DISPLAY A

MAG OFF

A SWES? LENGTH L

POSITICN Micrange

POWER CN

Side-panel controls
8 TIME/DIV VARIABLE CAL
CAUBRATOR v

Rear-panel contrais

LINE YOLTAGE RANGE HIGH

24. Check Vertical Frequency Response

a. Test equipment setup is shown in Fg. 628

b. Connect the constant-amplitude sine-wave

generator
(067-0506-00) to the Channei | INPUT through the GR o

4
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BNC adapter, 18-inch 50-ohm cable, 5X attenuator, 10X
attenvator and 50-ohm termination, in given order.

c. Set the constant-amplitude generator for 4 divisions at
S0 ke

d. Without changing the output amplitude, increase the
output frequency until the display is reduced to 2.8 divi-
sions (see Fig. 6-29).

e. Check—OQutput frequency must be 52.5Mc or higher.

f. Set the CH 1 VOLTS/DIV swiich to 10mV.

g. Replace the 5X artenuator with a 10X arenuator.

h. Set the constant-ampiitude cenerator for 4 divisions at
20 ke

i. Without changing the outour amplitude, increase ihe
outpur frequency untii the detlecrion is reduced to 2.8 divi-
sicns {see Fig. 4-29).

j- Check—QOutput frequency must be 46.5Mc or higher.

x. Ser the CH 1 VCLIS/DIV swirch to 5mV

I. Add a 2X artenuator.

m. Ser the constont-ampiitude generaror for 4 divisions ar
S0 ke.

4-division dispiay at 30 KC

Reduced to 2.8 divisions when J0% down

Fig. 6-29. Typical crt display when checking vertical frequency
responie.

n. Without changing the output amplitude, increcse the
output frequency unni the deilecrion is reduced to 2.8
divisions {see Fig. 6-29).

2. Check—Qutput .‘requencymmusr be 41 Mc or higher.

p. Set the MODE switch to CH 2.

g. Connect the constant-amplitude generator to the Chan-
nei 2 INPUT through the GR to 8NC adapter, 18-inch 50-

ohm cable, 5X ortenuator, 10X arttenuator and 50-ohm
termination, in given order.

3
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r. Set the constant-amplitude generator for 4 divisions at
50 ke.

s. Withaut changing the output amplitude, increase the
autput frequency until the deflection is reduced to 2.8 divi-
sions (see Fg. 4-29).

t. Check—Cutput frequency must be 52.5Mc or higher.
u. Ser 'ne CH 2 VOLTS/DIV switch to 10 mV.
v. Regicez the 53X attenuator with a 10X attenuctor.

w. Ser :he constant-amplitude generator for 4 divisions at
50 ke

x. Witncut changing the output ampiitude, increase the
output frecuency until the deflection is reduced to 2.8 divi-
sions (see Fg. 6-29).

y. Checx—CTutpui frequency must e 46.5Mc or higher.
z. Ser ne CH 2 VOLTS/DIV swirch to SmV.
aa. Acz a 2X attenuctor.

ab. Ser -ne zznsient-ampiifude genergror for 4 divisicns at
S0 ke

cc. Wimcur cranging the output ampiitude, increase ‘he
outpur Tecuency untl the detlection is reduced to 2.8 divi-
sions {see Zg. 3-29).

ad. Checx—CTutput irequency must be 41 Mc or higher.

25. Check Channel 1 and 2 Cascaded Fre-
quency Response
a. Test serup is given in step 24

9. Ccnrecr the constant-ampiitude generator to Channet |
INPUT tmrcugn the GR to BNC ccaptrer, 18-inch 50-ohm
caple, 23X crtenuator, 5X attenuator, 10X artenuaror,
10X crrenvarer ond S0-onm terminaticn, in given order.

c. Ccnnec ne CH 1 CUT connector o the Channei 2
'NPUT ccanecior with cn 18-incn 30-onm cable.

d. Ser ‘me constcnt-ampiitude generator ‘or 4 divisions
ar 50 ke

e. Without changing the output ampiitude, increase the
output frequency until the deflection is reduced to 2.8
divisions see Fig. 4-29).

f. Check—Qutput frequency must be 25Mc or higher.

g. Disccnnect the 18-inch 50-ohm cable from berween the
CH | CUT and Channel 2 INPUT connectors.

26. Check Added Mode Frequency Response

a. Test setup is given in step 25.

b. Connect the constant-amplitude generator to Channel
2 INPUT through the GR to BNC adapter, 18-inch 50-ohm
cabie, 53X attenuator, 10X attenuator and 50-ohm termina-
tion, in given order.
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c. Change the foilowing control settings:

YOLTS/DIY 20 mVy
Channel 1 AC GND DC GND
MODE ADD

d. Ser the constant-ampiitude generator for 4 divisions at
S0 ke

e. Without changing the output ampiitude, increase the
outout irequency until the deriection is reduced to 2.8 divi-
sions see Fig. 3-25).

i. Check—Curour frequency must he 52.5Mc or nigher,

o acer the Channel | AC GND DC swirch to OC and the
22%net 2 AC GND ZC swirch to GND.

n. Connec ‘re signal s Channel 1 INPUT connecior.
i. Ser :he consicnr-cmolirude generctor for 4 divisions at
ke
Wirhour changing the surout empiirude, increase ‘he
ursur frequency unrii e zeflection is reduced to 2.8 divi-

1ens see Sig. 225N

O

“

<« Check—Curour frecuancy must be 32.5Mc or nigher.

27. Check External Horizontal Frequency Re-
sponse

3. Test serus is given in sten 26.

2. Chenge e fcilowing csnrrol sertings:

WCOE CH 2
TRIGGER CH 1T CONLY
SCRIZ SisPLaY EXT HCRIZ
CCURLING oC

c. Connect the constant-amplitude generator to Channel
1 INPUT through the GR to BNC odapter, 18-inch 50-ohm
cable, 5X attenuator, 10X crtenuator and 50-ohm terming-
lien, in given order.

d. Incease the INTENSITY setting until the display is
visible.

e. Set the constant-amplitude generator for 4 divisions of
horizontal deflection.

{ Without changing the surour cmpiitude, increase the
autput irequency until the Rcrizzniai deilecrion is reduced
‘o 4.2 divisions (see Fig. 6-33i.

g. Check—OQutput frequency must se SMc or higher.

& divisions of zeflection ar 50 XC

i

b

|
|

|
|
|
|
|

Reduced !o 3.2 divisions when 30% down

Fig. 6-30, Typical «<rt dispiay when checking oxternal horizontal
bondpass.

NOTES

Canlact

p-Q . A L
FOI Servicevrantees

MAURITRON TECHNICAL SERVICES
8-ChomyTree Bd_Chinnor

Oxon OX9 4QY

Tel- 01844-351694 Fax:- 01844-352554

Email:- enquiies@mauritron.co.uk
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Constant-Amplitude
Sine-Wave Genaratar

GR to 8NC

Calibration—Type 453

Dual-input
~ Coupler

50-Ohm
Termination

10X
Attenuator

2.5X

> Attenuator
\ 2x

) .
.
|

L

ala

\

i

alaly

"

1
\

L1,

Adacpter
18 50-Ohm
Cabie
Fig. 4-31. Test equipment setup for step 28.
Crt Contrals A SWEZ? MODE AUTO 1RIG
INTENSITY Midrange B SWES? MODE B TRIGGERABLE AFTZR
FCCUS Adjust for iocusea dispicy DELAY TIME
SCALE 'LLUM As desired HORIZ DISPLAY A
Vertical controis (both channels if applicable) MAG OFF
YCLTS/ OtV 20 mV A SWEE? LENGTH FULL
VARIABLE CAL POSITION Midrange
POSITICN Midrange POWER CN
AC GND DC DC Sid | wrol
MODE CH 1 ide-panel controls
TRIGGER NORM B TIME/DIV VARIABLE QL
INVERT Pushed in CALIBRATOR AV
Rear- | trol
Triggening controls {(both A and B if applicable) ear-panet confrols
LEVEL Any position LINE YOLTAGE RANGE HIGH
SLCPE <+ h d . Rati
COUPUNG AC 28. Check Common-Mode Rejection Ratio
SOURCE INT a. Test equipment setup is shown in Fig. &31.
Sweep controls G’:‘y C?;?\?éd c;he con;r;ryt—c;‘m;l)itulde geglerur;:;( rhr:ugh :he
) adapter, 18-inch 50-ohm cable, oftenuator,
DELAY-TIME MULTIPLIER 0.50 2.5X attenuator, 10X anenuator, 50-ohm termination and
A TIME/DIV .1 mSEC the dual-input coupler to both INPUT connectors.
B TIME/DIV -1 mSEC c. Set the constant-amplitude generator for 4 divisions
A VARIABLE CAL at 50 ke.
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AN NRER ARERI L (ET Y AU FE

Fig. 6-32. Tvypicai ¢t dispiay
ection,

showing correct <ommon-mode re-

d. Remove the 2X attenuator.
e. Ser the MODE switch to ADD.
f. Pull the INVERT switch aut.

9. Acjust the Channel 2 GAIN adjusiment for minimum
cmpiituce.

h. Without changing the ourput amgiitude, set the con-
stant-amolitude generator to 20 Mc. :

1. Check—Crt display should be 0.4 Zivision or less in
ampiirude {20:1; see Fig. 6-32).

|- Inrerection—Recheck step 14 it GAIN adjustmenr was
changed in step g.

NOTES * For Service Manuals Contact

MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor

Oxonr OX9 4QY

émail:- enquiies@mauritron.co.uk

1
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Constant Amplitude
Sine-Wave Generctor

Crt controls

INTENSITY
FCCUS
SCALE HLLUM

GR te 8NC
Adapter

18/ 50-Ohm

Fig. 6-33. Initial test equipment setup for steps 29 and 30.

Midrange

Adjust ‘or focused display

As desired

Vertical controls (both channeis if applicable)

VCLTS/ DIV
VARIABLE
PCSITICN
AC GND DOC

Sweep controls

®

SELAY-TIME MULTIPUER
A TIME/DIV

8 TIME/DIV

A YARIABLE

A SWEEP MODE

3 SWEE? MOCE

HCRIZ DISPLAY

20 mV
CaL
Midrange
oC

0.50

20 uSEC

20 4SEC
CAL

NORM TRIG

B TRIGGERABLE AFTER
OELAY TIME
A

Calibration—Type 453

2.5X
Attenvator
35X
—\ Altenuator
10X
Altenuator
10X
Attenuator
50-Ohm
Termination
MODE CH 1
TRIGGER NCRM
INVERT Pushed in
Triggering controls (both A and B if applicabie}
LEYEL Q
SLCPE +
CCUPLING AC
SCURCE INT
MAG CFF
A SWEEP LENGTH FULL
PCSITION Midrange
POWER ON
Side-panel controls
8 TIME/DIV VARIABLE CAL
CAUBRATOR v
Rear-panel controls
LINE YOLTAGE RANGE HIGH
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[(EEREERRR]

! cAL SERVICES
N o o R o RS PR A NAENET -V S N

| Oxom OX3 4QY L
54

! Tol- 01844-35{£94 Fax: 01844.352
! i Emallf én mauritrqn.oo.uT

[EEREN N

.

4
g )

3 Trigger
Level

Fig. 8-34. 'a) Typial crt disoiay when chedking trigger levei cantering; (b} location of the A Trigger Lavei Centenng adjustment [A Sweep
Seord): ic! Lacarion of the Normat Trigger D¢ level ond Ch ! Trigger D¢ Lavel Adjustment (Vertical Preamp boaral: (d) Location of B Trig~

ger lovel Cantening adijustment (3 Sweep board}.

29. Adjust Trigger Level Centering 0

a. Tast 2quicment seruo s stown n Fig. 8-33.

5. Cannec he constant-cmasitude generator to Channel
1 INPUT ‘nrougn the GR ‘o 3NC cdabpter, 18-inch 50-chm
caple, 2.3°X arrenuator, 3X artenuarcr, 10X  attenuator,
10X artenuator and 30-onm :ermination, in given order.

¢. Set ‘ne constant-amoiitude jenerctor for a 0.2-division
sisptay 3t 3J ke

6-36
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d. Position ‘he dissiay ‘o the norizonral centerline.
e. Be sure the A Triggering LEVEL control is set 1o 0.

f. Check—Stable c<rt dispiay see Fg. $-34al.
g. Adjust—A Trigger level Cantering adjustment, R442
([see Fig. 6-34bl, for a stapie aispiay.

h. Set the A Triggering CCUPUNG switch to DC.
i. Check—Stable crt dispiay isee Fg. 634al.
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Fig. 6-35. la) Typicat crt dispiay when checking internai riggering
operations at 10 M¢; (bl Typical crt display when checking inter-

nal triggering operation at 50 Mec.

I. Adjust—Normal Trigger Dc Levei aagjustment, R285
{see Fig. 6-34c), ‘or a staole display.

k. Set the TRIGGER switch 1o CH 1 ONLY.

I. Check—Slaple crt disgiay {see Fig. 0-3<4a). CH 1 lignt
in both A and 3 Triggering must be on.

m. Adjust—Channel 1 Trigger Dc Level adjustment, R&0
(see Fig. 6-34c), ior a stable dispiay.

n. Change the following control settings:

TRIGGER

B Triggering COUPLING
A SWEEP MCDE
HORIZ DISPLAY

NORM

DC

AUTO TRIG
DELAYED SWEEP (8)

Calibration—Type 453

o. Be sure the B Triggering LEVEL control is set to 0.
p. Check—Stable crt display (see Fig. 6-34a).

q. Adjust—8 Trigger Llevel Centering adjustment, R642
[see Fig. 6-34d), for a stable display.

30. Check Internal Triggering Operation
g. Test setup is given in step 29.

5. Ser the constant-amplitude generctor for 0.2 division at
10 M.

c. Ser the HORIZ DISPLAY switch to A,
d. Ser the TIME/DIV switch to .1 uSEC.
o, Set the A SWEEP MCDE switch to NORM TRIG.

i. Check—Stable display {see Fig. 4-35a) can be obtained
with ine A Triggering COUPLING switch set to AC, LF RES
and CC {LEVEL control may be adiusted as necessary to
corcin siable dispiay). The A SWEZ2 TRIG'D light should
te 3n wnen the display is s:able.

3. Ser the consteni-amplitude genercror for 1 division at
20 Mc ‘remcve 10X artenucrori.

2. Ser the MAG swiich to X10.

i, Check—3table dispiay ‘see Fig. 3-33b) can be ootained
with the A Triggering CCUPLING swirch ser to AC, LF REJ
cna 2C {LEVEL and HF STAB conrroi may be adjusted as
necessary ‘o ootain staple Jisoicy). Dispiay jirter shouid
acr 2xceec 0.1 division.

Ser the A SWEZP MCCE switch :0 AUTO TRIG.

<. Set the HCRIZ DISPLAY swirch o DELAYED SWEEP
8L

. Ser the MAG swirch to QOFF

m. Ser the constant-ampiitude generator for a 0.2-divi-
sion Zispiay at 10 Mc (replcce 10X crtenuaror removed in
steo Gj.

1. Check—Stable display ‘see Fig. $-35a) can be oorained
with :he 3 Triggering COUPLING swircn ser to AC, LF RE!
end 2C {LEVEL control may be adjusted as necessary 'o
corcin stabie dispiay).

a. Set the constant-ampiitude generator for a 1-division

dispiay at S0 Mc (remove 10X artenuaror).
2. Set the MAG switch to X 10.

q. Check—Slable display (see fig. 5-35b) can be obtained
with the B Triggering COUPUNG switch set to AC, LF REJ
and DC (LEVEL contrcl may be adjusted as necessary to
obtoin a stable display; A Sweep must also be triggered).
Cisplay jitter should not exceed 0.1 division.
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Constant-Amplitude
Sine-Wave Generotor
GR fo BNC
Adapter
T 18" 50-Chm
_ Cobie
e o7 ) Connector
) ) BNC 10 BNC
For Service Manuals Contact . - Adaprer -
MAURITRON TECHNICAL SERVICES - b ox
. 8 Cherry Tree Rd, Chinnor Ahenuator
Oxon OX9 4QY 25554 x
Tol- 01844-351634 Fax:- 01844-
Email: enquiies@maurilron.co.uk 4 Aftenuator
ARenuator
Fig. 6-34. Initiai 'est equipment setup for steos 31 ~hrough 33.
Crt controls 3 TIME/DIV .1 uSeC
NTINSITY Micronge A YARIABLE CAL
Ccus Aciust for ‘ocused dispiay A SWES? uCee AUTO TRIG
STALT Lim As cesired 3 SWES wCes 3 TRIGGERABLE AFTER
Vertical controls (both channels if applicable} DELAY TIME
YOLTS/ DIV 50 mV HCRIZ Zi1spLay DELAYED SWEEP (B)
VARIABLE cA MAG OFF
CUTION \idrenge A SWES? iENGTH UL
el ::ND :C ‘:C POS‘I_;CN Mic'range
“wCps oo POWER ON
TRIGGER NCRM Side-panel controis
INVERT Pushed in B TIME/DIV VARIABLE CAL
Triggering controls (both A and B i applicable) CALIBRATCR RA4
LEVEL Stable display Rear-panel controis
sicee - LINE VOLTAGEZ RANGE HIGH
COUPUNG AC
A ICURCE INT . .
- i Operation
8 SOURCE exT 31. Check External Triggering Op
Sweep controls a. Test equioment serup is shown in Fig. 634
CELAY-TIME MULTIPLIER 0.50 b. Connect the constant-amplitude generator through the
A TIME/ DIV 1 uSEC GR to BNC zcaprer, 18-inch S0-ohm cable, 2X artenuator,
6-38 3
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5X attenuator, 10X Gttenuator, BNC to BNC adapter, BNC
T connector and two 18inch 50-chm cables and 50-ohm

terminations to the Channel 1 INPUT and B Triggering EXT
TRIG INPUT connectors, in given order.

c. Set the constant-amplitude generator for g I-division
display (50 millivolts} at 10 Mc.
d. Check—Stable display (see Fig. 6-37a) can be obtained
with the 8 Triggering COUPLING switch set to AC, (F RE!
and OC {LEVEL controf may be adjusted as necessary to ob-
tain stable disolayj. -

e. Set the constant-amaiitude generator for g 4-division dis-
play (200 mii’}ivqhs} at 10 Mc (remove 53X attenuator),

f. Wirhoﬁ'cncnging the outpuyt amgiitude

, set the con-
sient-amplitude generator to 50 Me.

g- Ser the MAG swirch 1o X10.

h. Check—Sicble disolay (see Fig. 8-37b) can be obtained
with the 3 Tricgering CCUPLING swirch set to AC, LF REJ
and OC (LEYEL controi may be adjusted qs necessary g
odtain stabie dispiay.

i. Change sicnal from 3 Triggering EXT TRIG INPUT 0
A Triggering =XT TRIG INPUT connecsor,

T §
=
-
i -
1 |

thtbbtibe]e4414

RN EERE]

-

ar

Re. 437, (q) Typecol ot display when checking external triggering

10 Me: th) Typicat ot dispiay when checking extemnal trigger-

ing ot 50 Me.

®
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i- Change the following control settings:

MAG OFF

HORIZ DISPLAY A

A SWEEP MODE NCRM TRIG
A Triggering SOURCE EXT

k. Set the constant-amplitude genercrer for g 1-division
dispicy ar 10 Mc freplace 53¢ attenuarer].

FEEE b gt

I

'! N : . !
r Service Manudis Coftact
RITRON TECHNICAL SERVICE
SUReny Tres . Chinnor

Oxon 0OXy 1Qv

Tel-- 01844-351694 Fay-. 01844-3
all:- enquirie maurilron.co.uk

IR I

Fig. 6-33. Typicat <t display wh.

en checking high-frequency reject
operation at 5Q ke,

I Creck—Stable display (see Fig. 837c) can be op-
tained with the A Triggering COUPLING switch ser 'o AC,
LF RE! end DC (LEVEL controi may be cajusted as necessary
o obtcin stable dispiay).

m. Set the constant-amplitude generator ‘or g 4-divisian
display ar 10 Mc (remove 5X artenuatrary.

n. Without changing the outpur cmpiiruce, set the con-
sfant-amoiitude  generaror to 3Q Mc.

0. Set the MAG switch to X10.
p. Check—Stable dispiay (see Fig. 637t} can be obtained
with the A Triggering COUPLING switch ser to AC, LF REJ

and DC (LEVEL and HF STAB contrals may Se adjusted as
necessary to obtain stoble displayj.

32. Check High-Frequency Reject Operation

a. Test setup is given in step 31,

b. Change the following control sertings:

YOLTs/DIY 20mv
TIME/DLVY 20 uSEC
MAG OFF
SOURCE INT
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c. Set the constant-amplitude generator for a 0.2-division
dispiay at S50kc (replace 5X aitenuator and add 10X
gattenuator}.

d. Set the A Triggering COUPUNG switch to HF REL
e. Check—Staple display ccn be ootained (see Fig. 6-38).

f. Without changing the cutpui ampiitude, set the ccn-
stant-amplitude generator to 1 Mc

g. Check—Stable display ccnnot be obtained.
h. Change the following cantrol settings:
AUTO TRIG

A Triggering COUPLING AC

A SWEZP MODE
HCRIZ DISPLAY DELAYED SWEEZ?P (B)

i. Ser :he consicnr-ampiituce genercrer ‘or 0.2 division
cr 30 xec

i. Ser :ne 3 Triggering CCUPLING swiren to HF REJ.

«. Check—3iczie dispigy zzn ze corcined [ses Fig. 4-38l

I, ‘Whkneut chenging the cutzur cmgziiruge, ser the zeon-
sicnr-amoiiiuce genergrer o |

7. Creck—Sicaie dispicy :cnnotd ce sorained,

Nl P

33. Check Single Sweep Operation
a. Test setup is given in step 32.

b. Set HOR!Z DISPLAY switch to A.

-

-~

c. Set the TIME/DIV switch to 20 uSEC.

d. Ser the constant-amplitude generator for a 0.2-division
dispiay ¢t 30 ke.

2. Adjus: the A Triggering LEVEL control for a stable
cissiay.

f. Disconnecr the signal from the Channel 1 INPUT con-
necto;ggm
g. Ser the A SWEE? MOODE swirch to SINGLE SWEEP.

A, Pusn the RESET burton.

i. Check—RESET light must come on when button is
sressed and remain cn unril signai is applied.

Reconnec: the signai ‘o the Channel 1 INPUT
<. Chesk—A singie cisplay [cne sweep only) should he
RESET lighr must go orf cad remain off unnl the
cuiion is pressec again.

. Disccnnect ail tesr equioment.

Fig. 6-19. Test equipment ietup for sep 34,
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Crt controls

INTENSITY Midrange

FOCUS Adjust for focused display

SCALE ILLUM As desired
Vertical controls - (both channels if applicable)

VOLTS/DIV 10 Volts

VARIABLE CAL

POSITION Midrange

AC GND dC DC

MODE CH 1

TRIGGER NORM

INVERT Pushed in

Triggering controls (both A and B if applicable)

LEVEL Stable display

SLOPE +
COUPLING AC
SOURCE LINE

Sweep controls
DELAY-TIME MULTIPLIER 0.50

A TIME/DIV 2 mSEC
B TIME/DIV 2 mSEC
A VARIABLE CAL
A SWEEP MODE NORM TRIG
3 SWEZ? MCCE 8 TRIGGEZRABLE AFTER
DELAY TIME
HCRIZ DISPLAY A
MAG QFfF
A SWEZ? LEINGTH FULL
PCSITICN Midrange
PCWER CN
Side-panel controls
8 TIME;/ DIV VARIABLE CAL
CALIBRATCR R
Rear-panei contrals
LINE YCLTAGE RANGE HIGH

34. Check line Triggering, Slope Switch Opera-
tion and Low-Frequency Reject Operation

a. Test equipment setup is shown in Fig. 639.
b. Connect the 10X probe to Channel 1 INPUT connector.

c. Cannect the probe lip to a line-vollage source {such
as the rear of the POWER switch).

d. Check—Display must be stable and start on the posi-
tive siope see Fig. 6-40a).

e. Set the A Triggering SLOPE switch to —.

f. Check—Oisplay must be stable and start on the nega-
tive slope (see Fg. §-40b).

-
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For Service Manuals Contact .

=

[AURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
J Oxon OX9 4QY
- 01844-351634 Fax:- (1844-352554
‘Email- enquiries@mauritron.co.uk

Fig. 4-40. Typical crt display when checxing SLOPE switch apera-
non. (a) SLOPE switch set to <: (b} SLOPE switch sef to —.

. Set the A Triggering SOURCE switch to INT.

«

1. Ser the A Triggering CCUPUING switch to LF REL
Check—Stable display canncr e obtained.
Change the foilowing cenrrci settings:

HORIZ DISPLAY DELAYED SWEEP (B)
A Triggering COUPLING AC
A SWEEP MCDE AUTO TRIG

. Check—Display must be stcoie and start on the posi-
tive siope (see Fig. 6—iCa).

I. Set the B Triggering SLOPE switch to —.

7. Check—Display must be stcbie and start on the nega-
tive siope {see Fig. 6—0b}.

n. Set the B Triggering SCURCE switch to INT.
o. Set the B Triggering CCUPUNG switch to LF REL
p. Check—Stable display cannot be obtained.

q. Disconnect all test equipment.
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Standard Amplitude ’ .. ! : l

—Calibrater _ _ - o i = s ;@i ~ lr
R v . >-';.‘ 5 eecmsocoes S - e

[4
-

BNC T
Connectar

42 50-Ohm
Cables

. For Service Manuals Contact
MAURITRON TECHNICAL SERVlCES
8 Cherry Tree Rd, Chinnor
Oxon OX4 4QY
Fig. 6~41. Test equipment setup ‘or step 35. Tel:- 01844-351.0.94 faxz 01844-352:54
Email:- enquiries@mauntron.co.u

Crt controls Sweep contrgls
INTENSITY Micrenge CE‘_AY-TL.ME MULTIPLIER 0.50
Relash Aciust ‘or ‘ocused display A TIME/CIV 2mseC
SCALE 'LLum As desired 3 TIME/DIV 2msEC
A VARIABLE CAL
Verti . .
ertical controis (both channels if applicablel A SWESP MCCE AUTO TRIG
Y
oLrs/piv 5 Vots 3 3'WEZP MCCE 3 TRIGGERABLE AFTER
YARIABLE CAL DELAY TIME
SCSTION Micrange HCRIZ DISPLAY DELAYED SWEEP (B)
MA FF
AC GND OC Y G OFF
A SWEE? LENGTH FULL
MCCe cH
: PCSITION Midrange
TRIGGE;
TRIGGER NORM POWER ON
NVERT Pusned in

Side-panel controis
3 TIME/CIV VARIABLE CAL

CAUBRATCR av
SLOPE + ~

Triggering controls (both A and B8 if applicable)
EVEL 0

COUPLING [r] Rear-panel controls
SQURCE EXT UNE VOLTAGE RANGE HIGH

-
. , A
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35. Check Triggering Level Control Range
a. Test equipment setup is shown in Fig. 441,

b. Connect the standard amplitude calibrator output to
Channel 1 INPUT connector and 8 Triggering EXT TRIG IN-
PUT connector through the BNC T connector and two 42-inch
50-chm cables.

c. Set the standard amplitude calibrator for 2 volts +dc
in the mixed output mode.

d. Tum the B Triggering LEVEL control fully clockwise.

e. Check—Dispiay is not triggered, indicating that the
control has moved the dqBlzaml of the tniggering circuit
beyond the positive 2-voi signal amplitude.

f. Ser the standerd cmasiitude calibrator for —de output.
g. Set the B Triggering SLOPE switch to -

h. Turn the 8 Triggering LEVEL conrrai fully counter-
clockwise.

i. Check—Dispiay is net triggered, indicating that the
control has moved e cc level of the triggering circuit

beyond :he negative Z-vart signal  amplitude.

j. Ser the stendarg emalitude caiibrator for 20-voits oul-

put,

k. Ser hoth Triggering SOURCE switches to EXT =10.
. Check—Display is ner ‘riggered.
m. Set the standard cmoiirude cciibrator for +dc output.

n. Set the 8 Triggering SLOPE switch 1o —.

Calibration—Type 453

o. Tum the B Triggering LEVEL control fully clockwise.
p. Creck—Display is not triggered.
q. Ser the HORIZ DISPLAY switch to A.

r. Change the signal from the 8 Triggering EXT TRIG
INPUT 5 A Triggering EXT TRIG INPUT connector.

s. Set the A SWEEP MODE swiich to NORM TRIG.
L. Ser the A Triggering LEVEL control fully clockwise,
u. Check—Display is not triggered.

v. Set :he standard amplitude calibrator for —dc out-

w. Ser the A Triggering SLOPE switch to —.

x. Turn the A Triggering LEVEL czntrol fully counterciock-

y. Greck—Display is not triggered.

z. Ser :he standard amplitude cciibraror for 2-volts aut-
put.

aa. Ser :ne A Triggering SCURCS swirch to EXT,
ab. Creck—Display is not triccered,

ac. Ser :me srandard ampiitude calibraror for +de out-
put,

ad. Ser the A Triggering SLOPE switch to —.
ge. Turn the A Triggering LEVEL control fuily clockwise.
af. Check—Display is not triggereq.

ag. Disccnnect all test equipment,

NOTES
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Generator

Fig. 4—42. Initial test equipment setum for steps 14 through 53.

Crt controls

NTINSITY Micrange
=oCls Aciust ‘er ‘ccused dispiay

STALE Ll As cesirec

Vertical conrrols (both channeis if applicable)

VOLTS/DIV 2 VYolts

YARIABLE ZA

3CSITICN Micrange

sC GND 2T zC

wC2E CH

TRIGGER NQORM

INVERT Pyshed in

Triggering controis (both A and B if applicable)

. LEVEL Stable display
’ SLOPE +

COUPUNG AC

SOURCE INT

Sweep controis

DELAY-TIME MULTIPLER 1.00

A TIME/DIV
B TIME/DIV
A YARIABLE
A SWEEP MODE
8 SWEEP MODE

644

50 mSEC

50 mSEC
CAL

AUTO TRIG

8 STARTS AFTER
DELAY-TIME

HORIZ 2ISPLAY A

MAG 7 CFF

A SWEZ2 LENGTH FULL

POSITICN Micrenge

POWER CN
Side-panel controls

3 TIME/CIV VARIABLE Cal

CALIBRATCR Y
Rear-panel controls

LINE YCLTAGE RANGE HIGH

36. Check Auto Recovery Time and Operation
a. Test squicment setup is shown in Fig. 642
5. Cannect the time-merk generator to Channel 1 INPUT

connector with a 42-inch 30-ohm cable.

< Ser the time-mark generaror for 50 millisecond markers.

CAUTION

To prevent permanent damage !o the crt phos-

onor at slow sweep rates, pasition the baseline

of the marker dispiay beiow the viewing area.

4. Check—Stable dispiay can be obtained with the A
Triggering LEVEL control,

e. Set ‘he ‘time-mark generator for 100-millisecond
markers.

§. Check—Sweep free runs and stable dispiay cannot be
ootained.
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Fig. 6-43. la) Tvpicai <t dispiay showing intensified portion correctly

fied portion correcty located at the 10th marker;

locatea at the 2nd marker; (b} Typicai crt dispiay showing intensi-
le) location of Sweep Start and A Sweep Cal adjustments {B Sweep board); (d) Typical

¢t display showing correct finai adjustment of Sweeo Start and A Sweep Cal agjustments.

37. Adjust Sweep Start and A Sweep 0
Calibration
a. Test serup is given in step 28,
b. Change the ‘cilowing control sertings:
A TIME/CIV 1 mSEC
B TIME/CIV
HORIZ DISPLAY

c. Ser the time-mark generarcr for l.miilisecond markers.

5 uSEC

A INTEN DURING 8

d. Check—intensified portion of dispiay starts at 2nd
marker {see Fg. 3-3ak

e. Adjust—Sweeo Start cajustment, R758 (see Fig. 643},

so intensified sormon stants at Ind marker [preliminary -

adjustment).
f. Set DELAY-TIME MULTIPUER dial to 9.00.

g. Check—intensified portion of display starts at 10th
marker (see Fig. 3—3b).

®

9. Adiust—A Sweep Cal cciusiment, RE31 see Fig. &-43c),
so intensified portion starts It 10th marxer ipreiiminary ad-
justment).

i Ser the HORIZ DISPLAY switch o DELAYED. SWEEP
{8).

j. Set the DELAY-TIME MULTIPLIER zial @0 2.00.

. Check—Displayed pulse starts ar ihe beginning of
the sweep (see Fig. 4-43d).

. Adjust—Sweep Start adjustment, 758 (see Fig. 6-43c),
so displayed puise starts at the beginning of the sweep
(finai adjustment].

m. Set DELAY-TIME MULTIPLER dial to 8.00.

n. Check—Displayed pulse starts at the beginning of
the sweep [see Fig. 6-43d).

o. Adjust—A Sweep Cal adjustment, RS3! (see Fig. 6-43c),
so displayed puise starts ar the beginning of the sweep
(finai adjustment).

p. Recheck steps | through n and readjust if necessary.

6-45
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38. Check Delay-Time Multiplier Incremental
Linearity

a. Test setup is given in step 37.
b. Ser the DELAY-TIME MULTIPUER dial to 9.00,

¢ Rorcre the dial as necessary !o position the start of the
puise to the beginning of the sweep (see Fig, 6-4d).

d. Check—Deviaticn of dial reading from 9.00 should
be ‘within 2 minor dial divisians {=22%,).

e. Reseat check cr ecch majer Ziai division berwean 9.00
and 1.0

i

Peptbt e eanafieey thtifpieny

fAg. 614 Typical ot dispiay when 'checking JELAY-TIME MULTI.
PLIER ‘acrementa; linearity.

39. Adjust Normal Gain 0
3. Test serup s given in step 33
2. Ser 'ze KORIZ DISPLAY swiren 0 A,

& Cheex—CTor cissiey ‘or cne crker 2cch division Se-
ween “fe C‘irst and A groticuie ines see Fig, i3qi,

NCTE
Uniess stherwise Joted, use ‘ne middle eignt
heorizenici zivisons when inecxing or adjusting

fiming | see Fig. 2.9 Cperating instrucsions) .
3. Acivsi—Nerm Saein ccjusiment, 3935 see Fig. &-43b),
‘or one marxer sach aivision.

8. arerzzion—Checx steps <0-34

40. Adjust Magnified Gain 0

3. Tast cervo s given in step 9.

Service Manuals Contact
MF;?J'E;(ITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel- 01844-351694 Fax- 01844-352554
Email:- enquiries@mauritron.co.uk

M

b. Set the time-mark generator for 100-microsacond mark-
ers.

. Set the MAG switch to X10.

d. Check—Crt display for one marker each division be-
tween the first and ninth graticule lines (see Fig. 6-déq).

e. Adjusi—Mag Gain adjustment, R845 {see Fig, 6-44b),
for one marker each division,

T e

f. Interaction—Check steps 41, 42 and S0,

41. Check Magnified Linearity
a. Test setup is given in step 40,

b. Position the first marker to the first graticule line.

MO

. First Ninth
First . Tenth
k Graticule en Graticul
Marker N aticule
/ line ’r‘"“" Line

|
|

AN SRR AR AR RREY

Faet
|

SUWEY SUUT

L L

{a)

Fg. 445, (aq) Typical ot display shawing correct nermol gesn;
{b) location of Norm Gain odjustment (B Sweep beard).
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g. Set the MAG switch to X10.

h. Repeat steps ¢ through f until no shift occurs when
MAG switch is set to OFF.

43. Adjust B Sweep Calibration o
a. Test setup is given in step 42,
b. Chenge the following contral settings:
DELAY-TIME MULTIPLIER 0.50
8 S'WEEZP MODE B TRIGGERABLE AFTER

w DELAY TIME

TIME/DIV 1 mSEC

HCRIZ DISPLAY DELAYED SWEEP (B)
MAG ) CFF

Fig. 6-46. (a) Typical <t display showing correct magnified gain;
{b) Location of Mag Gain adjustment {B Sweep boord),

¢. Check—Llineariry of zrt dispiay berween the first and
ninth graricuie lines is wishin toierance of —1.5% {=2.12
civisicni; see Fig. 3-7.

d. Repear check ‘cr 2ccn ezight-givision ocrrion of ‘he
magnified sweep.

42. Adjust Magnifier Register 0

3. Test setup is given in step 40.

b. Set the time-marx generator ior 5-millisecond markers.

c. Position the middle marker {three markers on total
sweep) ‘o the graricule centeriine (see Fig. 6~48al.

d. Set the MAG switch 'o OFF.

e. Check—Middle marker shouid te at the graticule
centeriine [see Fig. 3-8bj.

f. Adjust—Mag Regisier adjustment, R855 {see Fig. 6-48c},
to position the middle marker o the graticule centerline.

facn marker must be within =0.12 division of
its respective graticuie iine.

| P
!

First i
b G roticuie

Line | '

i i
7 First
/ Marker

2NN

(
\

e aaansstlloRinnIIn Y

Fig. 6-47. Typical ¢t display when checking magnified linearity.

¢. Ser ‘he time-mcrk genercror for 1-miilisecond markers.
d. Set the 3 Triggering LEVEL conrrol for a stable display.

e. Check—Cit cisoiay for one marker 2cch division be-
‘ween ‘he first and ninth graricule ‘ines {see Fg. 6-49a).

f. Adiust—8 Sweep Cal adjustmenr, 741 {see Fig. 6-49b),
‘or one marxer 2ach division.

g. Interaction—Check step S1.

44. Check B Sweep Length
a. Test setup is given in step 43.
b. Ser the A TIME/DIV switch to 2mSEC
c. Set the B TIME/DIV switch to 1 mSEC

d. Set the time-mark generator for 1-millisecond and 100-
microsecong markers.
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Fig. 2>—38. Typical ot dispiov i ing correct gnifier requster,

ia) MAG iwiren set 'o X 10: (b} MAG switch et to OFF; (¢}
locanon 3f Mog Register adjustment i3 Sweep board).

s, Thecx—3 Sweep lengin must Se zerween 10.5 and

".-5. ;wsicns ‘crge marxers inciccte Zivisions and smail
marcers ncicore J.1 aivision)

45. Check A Sweep length

. Test setup is given n step .

Set 'ne HCRIZ DISPLAY switch to A

Set 'ne A TIME/DIV switch to 1 mSEC

(2 (9]

g

618

d. Check—A Sweep length must be between 10.5 and
11.5 divisions with the A SWEEP LENGTH control set to FULL.

e. Tumm the A SWEEP LENGTH conrrcl to 4 DIV (not in
defent).

f. Check—A Sweep length must be 4 divisions or less.

Tel 01844351644 Fax! 01844

i

B |

I SERvIEe !‘vuaud ts-Gontact

RITRON TL‘ICHNK[:RL SE WICE$

Chemy Ttee 53 Chinnos., e

OxonlOX9 pQy i
352504

AR AR R R EXEER EXER!

I:-Jenquires@mjuritron[oo.uk

P P
+1++++

Fig. 349 (a} Typicai <rt display showing cocrecr 8 Sweep calibro-
tion. ib} lacation of the 3 Sweep Cai acjustment B Sweep board).

46. Check A Variable Control Range
a. Test setup is given in step 45.
b, Set the A SWEEP LENGTH control to FULL
-, Set ‘he time-mark genercror ‘or 10 miilisecond markers.

<

4. Pzgition the morkers o ‘he ‘cr 'eft and right grofi-
cuie lines with the Horizentai PCSITICN coatrol.

e. Turn the A VARIABLE controi ‘uily counterclockwise.

Check—Cit display for 4-givision meximum spacing be-
tween markers {see Fig. 3-50). UNCAL A CR 3 light must be
on when A YARIABLE contral is not in CAL position.

®
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Spacing between markers must be 4 divisions or
less for 2.5:1 VARIABLE control range.
A
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Fig. 6-50. Typical ot dispiay when checking VARIABLE control range.

47. Check B Variable Control Range
a. Test setup is given in step 46.

b. Change ‘he icilowing czntrol settings:

A TIME/DIV 5mSEC
3 TIME/DIV 1 mSEC
A YARIABLE CAL

HCRIZ DISPLAY DELAYED SWEEP 8)

c. Pesition markers ‘o ‘he ‘ar 'ert and right graricuie
lines with the Herizenrai PCSITICN contrei.

d. Turn the 3 TIME/DIV YARIABLE contrai fuily counter-
ciackwise.

e. Check—Crr display for 4-division maximum spacing

berween markers (see Fig. 6-20). UNCAL A OR 8 light must
be on wnen 8 VARIABLE centrol is not in CAL pasition.

48. Check Fine Position Range
a. Test setup is given in step 47.

b. Change the following conrrol settings:

HORIZ DISPLAY A
TIME/DIV 1 mSEC
8 TIME/DIV VARIABLE CAL
MAG X110

¢. Center the ANE control and position a marker to the
graficule center with the Horizontal POSITION control.

d. Check—Range of FINE position control must be be-
tween 5 and 8§ divisions.

@i
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49. Adjust 1 Microsecond Timing 0

a. Test setup is given in step 48.
b. Return the Horizontal POSITICN control to midrange.

¢. Zet the time-mark generator fcr 1-microsecond markers.

(b

Fig. 5-31. (a) Typical crt display showing correct 1 microsecond
timing; (b) location of CS30A and C740A (behind side panei).

d. Set the MAG switen to CFF.
s. Set *he TIME/DIV swirch to 1 2SEC

f. Check—Crt dispiay for one marker each division be-
tween ‘he first and ninth graticuie lines (see Fig. é-5la)

g. Adjust—CS30A (see Fig. 6-3ib) for one marker each
division.
h. Set the HORIZ DISPLAY switcn to DELAYED SWEEP (B).

.. Check—Crt dispiay for one marker each division be-
tween the first and ninth graticuie lines (see Fig. 6-Sla).

i. Adjust—(T40A {see Fig. 6-51b} for one marker each
division.

649
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50. Adjust High-Speed Linearity (1]
. Test serup is given in step 49.
5. Set the TIME/DIV switch to .1 uSEC.
¢ Ser the HORIZ DISPLAY switca ta A.
c. Ser ‘he time-mark genercior ior 30-Mc output.

2. Positicn display so sweep siems ct left sdge of grari-

Ser me MAG switch o X10.

Checi—Zqual linecrity for the “wo cycies to the left

e ~we cycles to the right of zraticuie zenter 'W
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h. Adjust—(C882 and C892 (see Fig. 6-52b) for equal
spacing {linearity) for two cycles to the left gnd right of
graticule center; that is, equal rate between the first and
fitth graticule line and the fifth and ninth graticule line.

i. Check—Timing within ==4% over ful| sweep length
(excluding first and last three cycles of total sweep).
51. Check B Sweep Timing Accuracy

. Test setup is given in step 50.

5. Ser the MAG switch to OFF,

c. Ser the HCRIZ DISPLAY switch o DELAYEij SWEEP (B).

d. Check—Using the A AND 8 TIME/DIV switch and time.-

mark genercror sertings given in Tcbie 4-6, check B Sweep
Hming within =39,

Fig. 552. .ai Typical crt display showng correct high speed line=
antv; bl Lacanon of C382 and C392 . Sweep board).

i tact
Service Manuals Con
M‘;?J;HRON TECHNICAL SE.RV\CES
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TABLE 6-6
A AND 3 TIME/ Time-Mark Crt Display
DIV Switch Generator Qurput {Markers/
Seiting Division)
4 aSeC i0 Megccycie U ocycle
2 a3zC S Megeeycia 1 cycie
S uSeC I Microsecene 1 marker/2 division
1 4SeC - 1 Microsacend 1
2 uSeC : I Microseconce 2
5 uleC 5 Microseccna 1
10 u3eC " 10 Micresecond ]
20 .32 - 10 Microsecenc 2
30 w3EC ¢ 30 Microseconc 1
i m3EC 100 Microseccna 1
2 mseC 100 Microsecona 2
3 m3eC 200 Micresecend |
I m3eC 1 Miilisecend 1
2m3eC I Miilisecond 2
Im3EC S Millisecenc 1
0 m3EC 10 Miiliseccnc ]
20 m3zC 10 Miilisecena 2
30 m3EC 30 Miilisecenc |
3 SEC 1C0 Millisecena |
28eC 100 Miiiisecond 2
33EC 300 Miilisecong 1
i A Sweep CNLY
1 SEC ! 1 Second 1
2SeC . 1 Second 2
5SEC i 5 Second !

p44-352554
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52. Check A Sweep Timing Accuracy
a. Test setup is given in step 51.
b. Set the HORIZ DISPLAY switch to A.

¢. Check—Using the A TIME/DIV switch and time-mark
generator settings given in Table -6, check A Sweep timing
within =3%.

53. Check Delay-Time litter
a. Test setup is given in step 52.

b. Change the following control settings:

DELAY-TIME MULTIPLIER 1.00

A TIME/DIV 1 mSEC
8 TIME/DIV 1 uSEC
HCRIZ DISPLAY DELAYED SWESP (B)

8 SWEEZ? MODE B STARTS AFTER DELAY

TIME
c. Set the time-mark genercror for 1-milliseccnd merkers.

d. Posirion the sulse near the cenrer of the dispiay area
with the DELAY-TIME MULTIPLIER diai.

e. Check—lirter on the leading edge of the pulse shouid
nor exceed 0.5 Zivision (1 perr in 20,000); see Fig. 6-33.
Ignore siow drift,

Tura the DELAY-TIME MULTIPLIER dial to 9.00 and ad-
st so the puise is disniayed near the center of :he cispiay
crea,

Calibration—Type 453

g. Check—Jitter on leading edge of the pulse should not
exceed 0.5 division; see Fig. 6-53. Ignore slow drift.

h. Disconnect all test equipment.

Jiter an leading edge of delayed-swesp display

\

]

b+

4
HH

+
]»

....... L 20 20 2 0 2n s

o

4+

Fig. 6-33. Typical <t dispiay when checking deigy-time jilter.

54. Check B Ends A Operation
a. Test setup is given in sten 33.
b, Set the 3 TIME/DIV swirch to S uSEC.
c. Ser the A SWEEP LENGTH ccnrroi to 3 ENDS A.

d. Turn the CELAY-TIME MULTIPUER cdici throughout its
range.

n

e, Check—'re sweep ends crter the intensified portion
ar cil 2ELAY-TIME MULTIPLER ciai sertings.

NOTES

For Service Manuals Contact
MAURITRON TECHNIZAL SERVICES
8 Cherry Tree Rd, Chunnor
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Tel- 01844-351694 Fax:- 01 844-352554
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Fig. 5-54. Initial test equipment setup for steps 55 through 59.

Micrenge
Aciust “or fecused dispicy
As Cesired

Verticci centrols (both channels if applicable)

YOLTS,/ DIV

JARIAZEE

SCSTICN

+C GND 2C
o

R Op
TRIGGER

NWVERT

20 mV
CAL
Micrenge
~r

-\

o=

CH 1 ONLY
dushed in

Triggenng controls (both A and B if applicable)

=E
g Rt

oA~
ILCPE

COUPLING

sCURCGE

Sweep controls
STLAY-TIME MULTIPLIER

A Twe Dy

8 TIME/DIV

A CARIABLE

A SWES2 MCOE

3 SWEZ? MCDE

HORIZ DISPLAY
MAG
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Any position
DC
WNT

Q.20

i m3eC

1 mSEC

JAL

AUTO TRIG

3 STARTS AFTER OELAY
TIME

EXT HORIZ

CFF

A SWEEP LENGTH FULL

PCSITIGN ‘Aidrange

FCWEY CN
Side-panel controls

3 TIME/DIV VARIABLE CAL

CALIBRATCR G
Rear-panel controls

LINE YCLTAGE RANGE =iGH

55. Adjust External Horizontal Gain and O
Check Operation

a. Test setup is shown in Fig. 3-34.

b. Connec: the standard ampiitude caiibreror to the Chan-
nei | INPUT connector through the 42-inch 50-ohm cable.

c. Set :ne srandard amplituce catibrator for a 0.1-volt
square-wave cutput,

d. Incease the INTENSITY seming until the display is
visidle.

e. Check—Crt display for § divisions horizontal deilec-
tion, —0.25 division ({=3%); see Fg. &53a.

f. Adjust—Ext Horiz Gain acjusrment, R64S (see Fg-
4-55b), for 3 divisions horizontat Jetlection,

g. Set the 8 Triggering SOURCE switch to EXT.
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h. Connect the standard amplitude calibrator to the EXT
HORIZ input connector (B Triggering EXT TRIG INPUT].

i. Set the standerd amplitude calibrator for a 2-voit
square-wave outpurl.

. Check—Crt disolay for horizontal deflection between
| Y

. ] 6.5 and 8.7 divisions (similar to Fig. 4-55¢).

ttii
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x. Set standard amplitude calibrator for a 20-volt square-
wCve output.

I. Set the B Triggering SOURCE switch to EXT = 10.

m. Check—Crt display for horizontal deflection between
62 and 9.2 divisions (similar to Fig. 6-55¢).

56. Check Z Axis Operation

2. Test setup is given in step S3.

(¢

. Ser the INTENSITY control to a normal seiting.

Intensity
Moduiation

I

~—
<

tit 0] 44+ 4*‘01:;010'{ IEEEE RN RN}
—~1

Fg. 6-55. {a) Typical crt display showing correct oxtemai horie
tontal gain: (b} Location of Ext Horr Gain adjustment (B Sweep
board; (¢} Typiai ot dispiay when checking external herizontal
deflection at EXT HORIZ input connector.

®

Fig. 6-56. Typical <t display showing intensity modulation (A
Sween exiernaily triggered for stable display).

= Set the HCORIZ DISPLAY swirca 10 AL

-

Connect the standard ampiituce caiibraror to the I
XIS INPUT binding posts using a 42-incn 30-ochm cable and
‘ne 3NC to alligator clips cdapter.

'(l

3

2. Remove the ground sirap ‘rom oderween the binding
sosts.

Set the standard ampiituce cciibrator for a 3-voit
square-wave output.

3. Check—Crt display for noticeapie intensity modulation
isee Fig. 6-56). (INTENSITY serting may have to be reduced
to view trace modulation.)

h. Replace ground strap.

57. Check Trace Finder Operation

a. Test setup is given in step 36.

b. Connect the standard amplitude calibrator to Channel
1 INPUT through the 42-inch 50-ohm cable.

c. Set the standard amplitude calibrater for 10-voit
square-wave output.
d. Press the TRACE FINDER button.
6-53
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e. Check—Display should be reduced to about 4 divisions
vertically and 7 divisions horizontally.

f. While holding the TRACE FINDER button depressed,
increcse the CH 1 VOLTS/DIV switch setting until the dis-
play is reduced in amplitude [at about 5 VOLTS/Div).

g. Position the display to the center of the graticule area
with the Channel 1 POSITICN centrol,

h. .Checi(—Release TRACE FAINDER button. Display must
remain on scraen.
58. Check Channel 1 Output Operation

a. Tast serup is given in sies 57,

5. Ser o VCLTS/DIV swirches to SmV.

<. Ser e MCOE switch to CH 2.

3. Czanec the CH 1 QUT cennecior ‘o Channel 2 INPUT

‘reugn cn 18-incn 30-ohm cabie.

e. ler ne sianderd cmpiitude cgiitreror for @ S-millivoit
squcre-weve surpur,

f. Check—Verticai deflecticn 2t 'east 5 divisions in cm-
plituce.

g- Jisczanecr cil tesr squicment.

39. Check Chopped Operation
c. Chenge :me failowing cearrai sertings:

MCCE CHC?

Switching transient
bianked out

FTINT

I Duration about

2 microseconds

bbb
\BRas

P
T+
—

bt
i+

-
]
I
]

|
—

Fig. 6-57. Typical <t dispiay when checking chopped repetition rate
ana blanking.

RIGGER
TIME/CIV

NCM

in

L=
=aZe

3. Positicn the ‘roces cbour 4 Sivisicns apart,

= Ser the A Triggering LEVEL conrrsi ‘or a siable dispiay.

d. Check—Ecch cycle for durcrien <f 1.7 to 2.5 microsec-
oncs isee Fig. §-57).

e. Check—Crt cispiay for compiete sianking of switching
Iransients berween chopped segmenrs see Fig. 6-37).

NOTES
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42 50.0hm /

Cabie

Fig. 4-38. lnitial tes! equioment serug for steps 60 ond 81.

Crt controls
INTENSITY Midrenge
FOCUs Adjust for facused dispicy
SCALE ILLLm As Cesired

Vertical controls (both channels if applicable)

CH 1 voOLTS/DIV 50 mv
CH 2 vours/piv 2 Volts
VARIABLE CAL
POSITION Midrange
AC GND oC olel
MQDE ALT
TRIGGER NORM
INVERT Pushed in

Triggering controls (both A and B if applicable)

LEVEL Stable dispiay
SLOPE +
COUPLING AC

SOURCE INT

Sweep controis
DELAY-TIME MULTIPUER 9.00
A TIME/DIV 1 mSEC
B TIME/DIV 1 mSEC

18/ 50-Ohm

Cable
A YARIABLE CAL
A SWEZP MODE AUTC TRIG
3 SWEES? MCDE 3 STARTS AFTER DELAY
TIME
SCRIZ DISPLAY A
MAG oFF
A SWEZP LENGTH ULL
?OSITION Midrange
OWER CN
Side-panel controls
3 TIME/DIV VARIABLE CAL
CALIBRATCR RA%
Rear-panel controls
UNE YOLTAGE RANGE HIGH
60. Adjust Calibrator Repetition Rate 0

a. Test equipment setup is shown in Fig. 4-58.

5. Cannect the 1 KC CAL connector ta Channel 1 INPUT

with g 18-inch 30-chm cable.

¢ Connect the time-mark generator to Channel 2 INPUT

with @ 42-inch 50-ohm cable.

6-55
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Calibrator
L

|
[
—
|
s
I

S

L L L

=,

N

FUTWE SUTTS STV FETEE U
A -+

= | -
- .
+ T !
: /1 i
- i
- et N WS FUUTE SUWES I FTUT
- -+ -+ =+ ot
— el el wnd e o wed owe e [
1t ettt it r 1
i .
T !
> ] 0
1
3
+
i
i
1
[}
1

¢
.

RN
e

|
|

/ (a)

markers

Risetime

Fig. 6-60. Typical et display when checking Calibrator risetime,
Indicated risetime is 0.36 microsecond.

61. Check Calibrator Duty Cycle and Risetime

a. Change the following contrel seftings:

VCLiS/DIv 20 mV
MCDt CH |
TIME/ DIV 20 uSEC

AerTm waC4 VS 09 e eid Of

Y. Cennect the 1 KC CAL connecer to Channel 1 INPUT
with cn 18-inch S0-onm ccbie.

R T T
T N e emied ~CF e Dy
—eem Leve1d in =3 2an
et o mO it iitven M Ly ]

—Srae e o c. Ser the A Triggering LEVEL control so the display
starts cr the 30% point cn the rising portion of the waveform.

d. Ser ‘he MAG switch to X10.
Fig. 9-39. (e} Typical ot dispigy showing correct calibrator repeti- Dne: T 2o/ . R .y . i
tien rgrw: :b) Llocarion of Caiibruter Frequency adjustment. e. -osincn the 20 lﬂ‘ zoint on the 'ml".ng edge of the Caii-
braror waverorm ‘o the vertical centeriine,

L. . , P e , . Sat f Tei 3 g E cwiteh _
3. Ser -ne :ime-mark genercrcr ‘or l-miilisecond markers. f. Set the A Triggering SLOPE switch to —.

3 ' oy - N N " et . N
a. ?zsition the dispiay so e ‘ios of the markers fqil just g. Check—30% point on rising ecge now displayed not
sion piay s ‘ narkers tail G T ; A . -
Seicw “he -ising zorfions cf “he squcre wove (see Fig. &-59a). dispicced more rhan_4 divisions rom the vertical centeriine
(duty oyce 49°% o S1%).

Check—For one cycie of cziibrorer waveform for each

—crxer ses . 3-39ai. h. Chenge the foilowing controi settings:
3. Aciusi—Cciibrater frequency adiustment, 71225 (see :\Triggen'ng SLCPE + )
Fig. 235b), for cne cycie cf :aiibroror waveform for each TIME/DIY 2 uSEC
merxer. MAG CFF
A, Set the TRIGGER switch ‘o CH 1 ONLY. i. Set the A Triggering LEVEL control sa all of the rising
ggenng

porticn of the Calibraror waveform is visible.

[. Check—Risetime between 10% and 0% points on the
waveform less than | microsecond as shown by less than 3
<. Cisconnec ail test aquioment, divisions honzontaily (see Fig. 6-40).

i. Check—Minimum dnift of 'ime markers.

. Adjust—T1225 for minimum drift of time markers.

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OXY 4QY
Tel:- 01844-351694 Fax:- 01844-352554
Email:- enquines@mauritron.co.uk
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Oscilloscope .o Tl -

Current
Prooe Assembly

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel:- 01844-351694 Fax:- 01844-352554
Email:- enquiries@mauritron.co.uk

Fig. 4-61. Initial test equipment setup for step 62.

Crt controls

INTENSITY Midrange

FOCUS Adjust for fecused disciay

SCALE ILLUM As desired
Vertical controls (both channels if applicable)

Yolts/div 50 mV

VARIABLE CAL

POSITION Midrange

AC GND ©C oC

MCDE CH I

TRIGGER CH 1 ONLY

INVERT Pushed in
Triggering controls (both A and B if applicable}

LEVEL Stable display

SLOPE -

COUPLING AC

SOURCE INT

Sweep controls
DELAY-TIME MULTIPLIER 9.00

A TIME/DIV .2 uSEC

B TIME/DIY 2 uSEC

A YARIABLE CAL

A SWEEP MCDE AUTO TRIG

B SWEEP MOUDE B STARTS AFTER DELAY
TIME

HORIZ DISPLAY A

MAG OFF

A SWEEP LENGTH FULL

(3

PCSITION Midrenge
POWER CN

Side-panel controls

3 TIME/DIV VARIABLE CAL
CALIBRATOR R

Rear-panel controls

LINE YOLTAGE RANGE HIGH

62. Check Calibrator Current Through Probe
Loop

a. Test equipment setup is shown in Fg. é-61.

3. Connect the current probe assembly ta the input of
the test oscilloscope.

c. Clip the current probe around the PROBE LOOP.
d. Check—S5-milliamp current through PROBE LOOQP.
2. Set the CAUBRATOR switch 'o 1V.

f. Check—Current should be 5 miiliamps.

g. Disconnect all test equipment.

NOTE

Calibrator output voitage is checked and adjusted
in step 2 of this procedure.
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Calibrcﬁon—Type 453

42 50-Ohm
© Cecbie .
Fig. 6-62. Initial test ‘equipmcnf servo for step 43,
Crt contrais Sweep controls
NTENSITY Micrange DELAY-TIME MuLTI-
=CCs Adjust for focused dissiay PLIER 0.05
ICALE Lium As desired A UMe/DIv 1 mSEC
B TIME/DIv 1 mSEC
Yertical controls (both channels if applicable) A :IAR’fBLS AL
Voits/di 20 mv A SWES? WCDE AUTC TRIG
‘oa .c.m_' m 3 SWES? MCDE 3 STARTS AFTER DELAY
FCSITICN Midrenge HCRIZ DISPLAY A
AC GND ¢ bl —
YIohE CH | MAG CFF
GG CH 1 ONLY A SWEEP LENGTH FULL
.'.\-‘v'?iT ’ushed in ?CSiTION Midrcnge
CWER CN
Triggering controls (both A and 8 if applicable} Side-panel controls
LEVEL Clockwise 8 TIME/DIV VARIABLE  Ca(
sicas - CALISRATOR 1V
JZUPUNG AC

Rear-panei controis
UNE VCLTAGE RANGE HIGH

SCURCE INT

| S o

A e e N e N
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it el el

63. Check Gate Output Signals
a. Test equipment setup is shown in Fig. 6-62.

b. Connect the A GATE connector to the input of the test
oscilloscope with @ 42-inch 50-chm cable,

¢. Check—A GATE output signal +12 valts in amplitude,

*=10% (see Fig. 4-43). Gate duration same as A Sweep.
d. Set the HORIZ DISPLAY switch to DELAYED SWEEP (g).

e. Connect the B GATE connector to the input of the tast
oscilloscope with a 42-inch 50-ohm cable,

f. Check—8 GATE output signal +12 volts in amplitude,
=10% (see Fig. 6-63). Gate duration same as B8 Sweep.

This completes the calibration of the Type 453. Disconnect
all test equipment and replace the top and bottom covers.
If the instrument has been completely caiiorated to the
tolerances given in this procedure, it will perform to the
limits given in the Characteristics secrion of the Instruction
Manual.

Calibration—Type 453

Amplitude—12

- volls, *10%

7

B S oo e

Duration—About
11 miiliseconds

St ot o S B

Fig. 6-63. Typicai crt display when checking gate amplitude and
duration (vertical deflection, S voits/division; sweep rate, 2 milli.

seconds/division) ,

NOTES

For Service Manuals Contagt
MAURITRON TECHNICAL. SERVICES
8 Cherry Tree Rd, Chinnor

Oxon OX9 4QY
Tal- 01844-351694 Fax- 01844-352554

Email- enquincsTaurtrom:cor¢
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a or amp

8HS
cer

comp
cps

CsK
dia
div
EMC
EMT

ext

F&I
FHS
Al HS
gor G
Ge
GMV
h

hex
HHS
HSS
HY

iD
incd
int

x or K
ke

mc

SECTION 7
PARTS LIST and DIAGRAMS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local Tektronix Field Office.

Changes to Tektronix instruments are sometimes made to accommodate improved
components as they become available, and to give you the benefit of the latest arcuit
improvements developed in our engineering department. It is therefore important, when
ordering parts, to include the following information in your order: Part number including
any suffix, instrument type, serial number, and modification number if applicable.

If @ part you have ordered has been replaced with a new or improved part, your
local Tektronix Field Office will contact you concerning any change in part numoer.

ABBREVIATIONS AND SYMBOLS

amperes mm millimerer
binding head steel meg or M megonms or mega (10°)
carbon met. metal
ceramic P micro, or 107
centimerer n nano, or 1077
compaosition Q ohm
cycles per second oD outside diamerer
cathode-ray tube QHS oval head stesi
caunter sunk p pico, or 1072
ciameter PHS pan hecd stesi
division piv peak inverse voitage
electroiytic, metal cased plste plastic
eiectroylitic, metal tubular MC paper, metal cased
external poly polystyrene
ferad Prec precision
focus and intensity 4] paper tubular
fat head sreei PTM paper or piastic, tubular, molded
filister nead steel RHS round head steei
giga, or 10 rms roof mean sguare
germanium sec second
guarcnteed minimum value St siiicon
nenry SIN serial numter
hexagonai tor T terg, or 10"
hex head steei LIb] toroid
hex socket steel THS tryss head sresl
nigh voitage tud. tubular
inside ciameter vorV voit
incandescent Var varigoie
‘nternal w watt
xiionms or kilo (10" w/ with
kilocycie wlo without
miili, or 107} ww wire-wound
megacycie
SPECIAL NOTES AND SYMBOLS
X000 Part first added at this serial number.
000X Part removed after this serial number.
*000-000 Asterisk preceding Tektronix Part Number indicates manufactured by or for Tektronix,
or reworked or checked components.
000-000 Part number indicated is direct replacement.

0 Internal screwdriver adjustment.

Front-panel adjustment or connector.
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Parts List—Type 453

FRONT

Q
:‘Ec‘:: PART NO. EF:“'“/MOOEL No?;c. z DESCRIPTION
1 | 333-0891-00 1 | PANEL, front
2 | 366015300 1| ¥KNC8, small crarcoal—INTENSITY
...... - knoo incluces:
213-0004-00 1 SCREW, set, §-32 x Y4 inch, HSS
3 | 366-0153-00 1| KNCB, small carcoai—FOCUS
...... . knoo incluces:
213-0004-00 1 SCREW, set, 3-32x Y4 inch, HSS
4 | 246-0153-00 1] «NCB, small ~~crcaai—SCALE ILLUM
...... - “nco incluces:
213-0004-00 1 SCREW, ser, 3-32x ¥4 inch, HSS
§51----- - 2| PCT
...... - ‘.,,g'@;;,."'ing harcwere for ecch: {not included w/por)
210-0044-C0 1 “*@'ﬁ}"&"‘NASHE?. ‘aternai 400 OD x 261 inch ID
210-0940-00 1] WASHER, Y 2 x ¥, inch GO
210-0583-00 21 NUT, hex, ".-22x %, incn
&+ - - - - - 1| BCY
------ .| meunting heroware: {not included w/por)
210-£044-00 1| LCCOwASHER. arernai, 400 OD x .26 inch D
210-0940-C0 11 WASHER, ', (2 x 3, inch CO
210-0582-C0 3| NUT, hex, '.-22x ¥4 incn
7 | 240-0688-C0 11 $MITCH, susn—7RACE FINDER
------ .| mounting nerowere: inot ‘nciuded w/switch)
210-0046-C0 il LCCOWASEII, inrernai, .400 O0 x 261 incn 1D
210-0940-60 1 "WASHER, '/, 2x3; inch OD :
210-0583-00 2| NUT, hex, *.-32x $4 incn
Mi(l)Jr Service Manuals Contact
n RITRON TECHNICAL SERVI -
8 | 214065400 O on i G | 1| NG, fiker
Il - Oxor{ OX3 4QY 2] *Ci
...... Tol- 01844-351604 Fax- 01844352554 | - | mounting harcwere ‘or 2ach: {not inciuded w/gci
210-0223-C0 Email:-anquirﬁs@mamitron.oo.uk 1] iLG, soider. "/, inch
220-3437-30 11 NUT, hex, ,-32x % x 594 inch
210-5026-C0 i | LCCONASRIR internai, 400 CD x 261 inch
358-C0S4-CO 11 3USHING. =cncna jack
10 | 166-0402-C0 21 3PACER, 3NCT :cennecior
[ I lse Siiter, —esn eon Siencard Accessories Pcge
12| 231.0129-C0 11 DIAL—TIME.ZSLAY MULTIPLIER
------ - zial inciuces:
213-048-C0 1 SCREW, cer, 440 x /3 inch, HSS
i3 - - - - 11 2CT
------ .| mounting ~croware: (not included w/pot)
210-0012-C0 1| LCCXWASH=R, internai, 3 x Y3 inch
14| 352008400 71 HCLDER, neon, black
15| 378-0541-01 1| FILTER, lens, neon, green
161 200-0609-00 51 CAP, neon holder
17 | 378-0541-00 . 4§ FILTER, lens, neon
18 | 346-0220-00 1] XNOB8, smail charcoal—LEVEL
------ - knob incudes:
213-0020-00 1 SCREW, ser, 632 x '/ inch, HSS
® 7-3




Parts List—Type 453
FRONT (Cont'd)

REF. PART NO. SERIAL/MODEL NO. ? o .
NO. 3 T T ESCRIPTION
19]------ 2| POT
------ -| mounting hardware for each: (not included w/pot]
21001200 1] LOCKWASHER, internal, ¥ x /4 inch
210-6978-C0 1] WASHER, ¥ IDx Y, inch OD
21005500 1| NUT, hex, ¥%-32x %, inch
20 | 246-0215901 10| XNCB8, lever
21 | 358-0214-C0 2| BUSHING, front panel
22 | 346-0133C0 2| KNCB, smail crarcoal—PQOSITICN
------ - ecch knob inciuces: L B
21200045 1 SCREW, ser, 6-32x ¥/, inch, x?i%{"’i
23, 254-0189L0 2| KNCB, smeil rec—YARIABLE
------ - 2@ch knoo inciuces:
2120020C0 1 SCREW, ser, 432 x 'y inch, HSS
241 346032200 21 KNCS8, chercoal—YCLTS/DIV
------ - ecch «nod inciudes:
212000400 1 SCREW, ser, 3.32 x 34 inch, HSS
13 44341240 2 rtenucrer swirch & chcssis {See Ref. #33)
oL - eacn assemoly inciudes:
23 . 242.9728-C0 1 SWITCH, wirec—VYCLTS/DIV
------ . swirch inciuces
. 2400720 ] SWITCH, unwired—YCLTS/CIV
212355920 2 SPRING, swirch shaft ground
23, 4410345900 1 CHASSIS, crenucror
29 237748940 1 SHIELD, arrenycior chassis
331 240C621-00 1 SWITCH, lever—AC-GND-CC
....... - "mounring harcdware: inot inciuded w/switch alone)
gt Es Xe Re Ry 2 NUT, switch, 440 x 3/ 4 x 542 inch
- 210004 X3150 2 LCCXWASHER, inrernai, F4
R R S 5 FASTENER, ceirin
320721018000 1 CCNNeCTCR. ierminai stand-erf
e e e - mounting “cfcware: (not inciuced w/connecior alone)
;323013530 ) 3USHING, :ericn
R ‘ -| mcunnting nercwere for each: {nct inciuded w/assembly)
¢ 21000460 | 100 1889 2| LCCXWASHER, internal, 6
l 218570 | iC0 1889 21 NUT, Rex, 3-32x */, inch
213.0+457.20 | i8%0 21 NUT, ens. 532 x 34, inch
341 218012 1| LCCXWASHER, ‘nrernci, %4 x 4 inch
P 2100973300 1] WASHER, ¥4 :Dx % inch CD
©IT203%0-0 1 NUT. =ex, *4-32 x 7y .ach
33 3774880 1| SHIELD, zrenccrar, zenter
...... -| mcunrnng tcrawcre: (nor inciuded wijshieid)
210033830 3| NUT, <eps. <=0 x ' incn
33 37077400 1| SHIELD, crtenuator, side
...... -| mounting harcware: {not included wjshieid)
21005840 2| NUT, keos, 440 x '/, inch
I N 21 POT
e e .. -1 mounting hardware for eacn: {not inciuded w/pot)
21000460 1 LCCXWASHER, :nternai, 400 OD x.281 incn 1D
210-8533-0 1] NUT, hex, /,-32x %, inch
74 ©

_




Parts List—Type 453
FRONT (Cont'd}

) -
38 | 352006700 2 | HOLDER, neon, single
------ - | mounting hardware for each: [not included w/holder}
211-0109-00 1 [ SCREW, 4-40 x ”/s inch, FHS phillips
| 210-0404-00 2| NUT, hex, 440 x 3/, inch
. 39 | 386-022500 1| PLATE, artenuaior
40 | 131-0352-00 2 | CONNECTOR, BNC (hardware inciuded)
41 | 364-0189-00 11 KNCB8, smail red—TRIGGER
------ - knoo includes:
213-0020-00 1 SCREW, set 6-32x Y inch, HSS . Iy Mgk
42 | 364032250 1] KNC3, charcoal—MODE *
J I S SR - knco inciudes:
213-0004-C0 ! SCREW, set, 6-32 x 3,4 inch, HSS
' : 43 | 262-0727-30 1| SWITCH, wired—MQODE
------ - switza includes:
260-0695-C0 1 SWITCH, unwired—MODE
44 [ 13103713 8 CCNNECTOCR, single contact
45 | 40703157 ) BRACKET, MCDE switch
P IR . mounring hardware: {not inciuced w/bracket alone)
-] 210001250 2| LCCKWASHER, internal, ¥, x ' inch
210-0413.30 1 NUT, hex, ¥%4-32x Y, inch
r b1 2| POT
"""" For Service Manuals Contact -1 mounting hardware for each: {ner inciuced w/par)
] 210094020 | \AURITRON TEQHNICAL SERVICES | 1| WASHZR, '/, IDx % inch OD
210-053250 8 Cherry Trge Rd, Chinnor 1| NUT, 2ex, %4-32x % inch
Oxon X9 4QY
._ Tel- 01844-351 Bigm of 844-352554
47 | 207317350 Emaif: enquines@mauritron.co.uk 11 BRACKET, pot mounting
81- - - - 2 POT
" ------ - | mouniing hardware for each: {not inciuced w/pot)
B 21002223 i LUG, scicer, ', inch
210-0853-20 1 X2776 i WASHER, flar, 7/, iDx ', inch CD
210-094¢-20 1 WASRER, '/, IDx 3, inch CD
210-0533-20 1] NUT, mex, '4-32x %4 inch
49 | 131.0180<C0 2| CCNNECZTCR, terminal stand-off
------ - | mounning nercware ‘or each: ‘not inciuded ‘w/connector)
358013550 1| BUSHING, teflon
30 | 376-C03%-00 | 100 2775 21 COUPLING, snart
374-C05%00 | 2776 2| ASSEMBLY, coupiing
------ - eccn coupiing includes:
213-0075-20 | i00 2775 2 SCREW, set, 440 x 3/, incn, HSS
213-0075-0 | 2776 3 SCREW, set, 440 x ¥/;; inch, HHS
376001400 | X2776 ) CCUPLING, wire
31 | 384034800 | 100 2775 2| ROD, zot shaft
384041000 | 2776 2| RCO, zor shatt
52 | 37600530 2} CCUPLNG, shait
------ - eacn coupling includes:
213-0048-00 2 SCREW, set, 4-40 x '/, inch, HSS
53 | 384-0350-00 21 RCD, got shait
54 | 366003800 1| KNCB, small red—A VARIABLE
------ - knot includes:
213000400 1 SCREW, set, 6-32 x ¥, inch, HSS
| S5 | 366019400 1| KNCB8, large charcoal—8 TIME/DIY
------ - knoo inciudes:
213-0022-00 2 SCREW, set, 4-40x 3/, inch, HSS




Parts List—Type 453

FRONT (Cont'd)

REF.| ARt NO SERIAL/MODEL NO. ?’ DESCRIPTION
No. . EFF. [ DIsSC. ~
36 { 331-0092-C0 1| DIAL, window knob—A TIME/DIV
...... - diai inciudes:
213-0022-00 2 SCREW, set, 440 x ¥, inch, HSS
37| 262072400 1| SWITCH, wired—A AND 8 TIME/DIV (See Ref. 66 & #47)
...... - swirch inciudes:
240-0654-C0 1 SWITCH, unwirec—A AND B TIME/DIV
331 384524200 1 RCD, axrensicn
371 207514830 1 3RACKET, swirch
...... - mounting ~arcwere: (not included w/bracket aione)
210-CCC4-C0 1 LCCX\WASFER, inrernct, =46
2105202-20 ) UG, soicer, SE —6
210-5229.20 2 NUT, hex, 520 x "/, incn
L 2 CAPACITCR
...... - mounting ~crcwere for 2ach: {not included wycaoaciror alone
2101800 1 LCCK'WASEER, iarernci, 44 inch
21083245 i NUT, mex. #4424 x '/ ‘nch
i
31 37ECO1430 1 CCUP'.!N , zer
Y. i 1 CAPACTCH
...... ) . meun: r‘c ~crowere: (nor inciucded w/cccoacirer aicne)
210045720 2 NUT, <ess. 332 x %5 ‘nen
33| 24850533 2 GRCMMET, ziestic, '/, inch
4| 131318180 2 CCNNECTCR. erminai
------ . mounring creéware ‘or 2ach: [nor included w/ccanecer gione
2539012800 1 3USHING, tetlen
3. .o ... 1 CT
...... - mounring rcroware: inot inciuded w/por clone)
T1C-32133 2 NUT, nex, 34-®x *; inch
210201220 i LCCKWASHER! internai, ¥, x Y, inch
- 3 ] -| mounring ~erawcre: :nor incluced w/switch)
211330750 2| SCREW, 3-32x % inch, PHS phiilips
i 210880300 2] WASHER, sbx 34 inca .
| 571 210-3049-00 11 LCCTKWASHER, ‘nn erci $4y inch
210857900 11 NUT, nex, ¥4-24x %, inch
23| 38432573 i ECD stice swirch
2P 23602700 | G0 208 1] KNCS3. smetl cnerccai—A SWES? LENGTH
236-2148-C0 | 2100 1{ KNCS3. smail crarccat—A SWEZP LENGTH
...... - knob nciuces:
213-2020-00 | 100 2099 1 SCREW, ser, 332 x 4 inch, HSS
213000400 | 2100 1 SCREW. ser, 032 x 3/, inch, HSS
3| 282072650 1] SWITCH, wired—A SWEZP LENGTH
...... - switch inciuces:
240-0857-00 1 SWITCH, unwired—A SWEEP LENGTH
20 1 R 1 PCT
...... . mounting hardware: (not incuded w/pot alone}
73001400 | CCUPLING, pot
210001200 1 LCCXWASHER, internal, ¥, x Y4 inch
210-5590-00 2 NUT, hex, 3432x 7, inch
...... -| ,mounnng hardware: [not inciuded w/switch}
210-0978-00 1| WASHER, 3 iDx ‘/, inch OD
210-0590-00 1] NUT, nex, ”{nx /14 inch
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Parts List—Type 453

FRONT (Cont'd)

REF. SERIAL/ MODEL NO. e

NO. PART NO. T BisC. ; DESCRIPTION

72 | 200-0103-00 1| CAP, bincing post

73 | 129-0077-00 11 POST, binding, stud
...... - | mounting scrgware: (not included w/post)
210-0044-C0 1| LCCKWASHER, internal, 400 OD x.261 inch ID
210-0455-G0 T{ NUT, hex, ,.28x %, inch

74 | 366-0319-00 1| <NCB, smcil red—HF STAB
------ - «noo inciudes:

L e,_,&IZ}-OOZO-CO 1 SCREW, ser, 4-32x ', inch, HSS

4 1%366-0138-00 1] <NCB, crzrezal—LEVEL
------ - ned inciuces:
213-0004-C0 1 SCREW, :er, 6-32x ¥4 inch, HSS

76 | 386-0189-60 : iCO 1889 1] XNCB, smail red—FINE
366-0319-C0 | 18%0 1| XKNCB8, smcii red—FINE
------ - <noD inciuces:
212-0020-C0 1 SCREW. ter .32 x '3 inch, HSS

77 | 386-017560 | iC0 1889 1| <NCB, < ci—PCSITICN
3é6-0128-CO0 { 1890 1] XNCSB, - ai—POSITICN
------ - oD inciuces:
213-0004-C0 1 SCREW, cer, 4.32x ¥ inch, HSS

PZ: 70 T 1] 2CT
------ - | mcunring scrzware: [not includec wizct)
21001220 2| CCKWASEER, internal, ¥ x ; inch
210-049420 1 NUT, nex, *4-32 x ', x 1Y, inch
210-0840-0 1| WASHER, 250 iDx %, inch OD
353-8029-01 iCQ 1889 i 3USHING, =ex. zanel
3£3-5029-35 | 1850 1| 3USHING, -ex, zanei

79 | 131-2104-<C0 31 CCONNECTCR, coaxial, 8NC (hardware includec)

80 | 266-0189-L0 1 KNOB, smcii rad—MAG
------ - xnood inciuces:
213-0020-C0 i SCREW cer, 532 x Yy inch, HSS

81 | 246-0322-20 1| XNCB, crcresai—HCRIZ DISPLAY
------ - <noo inciuces:
213-0004C0 1 SCREW, ser, 6-32 x ¥ inch, HSS

82 | 252-0725C0 | 00 2499 P] SWITCH, wired—HCRIZ DISPLAY {See Ref. #83)
262-0725-01 | 2500 11 SWITCH, wirec—HORIZ DISPLAY {see rer. #83)
------ - switeh ncuces:
280-0496-C0 1 SWITCH. :nwired—HORIZ DISPLAY

83 ... ... | mounting ~craware: [not inciuded wi switch)
210-0012-C0 V| (CCXWASHERR, internal, ¥ x !, inch
210097800 1] WASHER, ¥ iDx ', inch QD
210-0590-00 V] NUT, hex, ¥-32x %, inch

For Servicg Manuals Contact
84 | 136-0223-00 MAURITRON '!l_ECHNICAL SERVICES 1 SCCXET, ligat
8 Cherry Tree Rd, Chinnor . . . ,

------ Oxoh OX9 4Qv -| mounting hardware: [not included wjsocket)
210-0940-00 Tel:- 01844351594 Fax- 01844-352554] 1 | WASHER, %/, iDx ¥, inch OD
210-0223-00 Email:- enquyies@mauritron.co.uk 11| UG, solder, Y, inch
210-0542.00 11 NUT, hex, ', <40x %, inch

85 | 384-0208-00 1] PLATE, front

86 | 260071700 1| SWITCH, push, w/bulb—RESET
------ -| mounting haraware: {not included w/switch)
210001200 11 LOCKWASHER, internal, ¥, x ' inch
210-097800 1| WASHER, %, IDx ', inch OD
210-05%0-00 V[ NUT, hex, ¥,32x 7/, inch




Parts List—Type 453

FRONT (Cont'd}

Q
REF. SERIAL/MODEL NO.
No.| PART No. 3 BTeC ; DESCRIPTION
87 | 260-06%9-00 T SWITCH lever—A SWEEP MODE
...... -| mounting hardware: (not included w{ switch)
220-041300 2| NUT, switch, 440 x ¥, x .562 inch
38 | 35208401 3| HOLDER, neon, white
59 | 240071620 Il SWITCH, toggie—FOWER
...... -| mounting rardware: (not incluced w/swirch)
2104044-20 1] LOCKWASHER, internal, .400 CO x .261 inca 1D
210894030 I WASHER, ¥, IDx %, inch QD
210-0282420 2] NUT, hex, Y-40 x %4 inch
70 | 240-0587-20 Pl SWITCH, lever—3 SWESP MCDE
...... -| mounring hardwere: {not included w/swirca)
222-0412<0 2| NUT, swirch, 420 x ¥/, x .562 inch
71| 220047228 21 SWITCH, lever—3LCPE
...... -| mounting heréwere for each: Inor inciuces w swirch}
222.041320 21 NUT, swirch, "0 x 34, x .362 inca
32| 28297233 2| SWITCH, wirec—SQURCE-COUPUNG 'See Ref. F95)
...... - ececn swirch inciuces:
131337720 2 CCNNECTOR, singie contac
331 280378050 1 SWITCH, lever—CCUPLING
34 740-04%800 1 SWITCH, lever—SCURCE
FToo.. .. - mounring hardware for zacn: ‘nor inciuded w/switch)
P 270341300 41 NUT, switch, 420x ¥, x .562 inch
!
P, 1| PCT
...... -| mounning rerdWere: [nor incluced wiger)
210022300 1] WG, socer. Y, inch )
33380730 1] BUSHING, zot mounting
3T 200023720 2| COVER. insuvicting, ‘use hoider
[ 73 1500470 Ll SWITCH, siice—CALI3RATCR
T, -| mounting Sercwere: inor inciuced wiswirchi
213220800 21 NUT, =ex, +=0x 3/, inca
R cRoto o v 1] CLAMP. ccoie, 7/, inch
L -1 mounnng ~ercware: inor included w/clemej
21308430 1] WASHER, "D type
210204570 1] NUT, keps, 6-32x %/, inch
100 - - - - . - 11 POT
...... -| mounting hardware: {not included w/pot}
358007500 1| BUSHING, pot mounting
7-8
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Parts List—Type 453

FRONT (Cont'd]

REF-| pasrt No. EF:“'AL/MODEL NDCI,S.C. 3 DESCRIPTION
101| 366-0236-00 11 KNOB, small charcoal—8 TIME/DIY VARIABLE
------ - knob inciudes:
213-0020-00 1 SCREW, set, 6-32x Vs inch, HSS
102 - - - - - - 1| POT (noct snown}
------ .| mounting hardware: (not included w/pot)
210-0012-C0 1| LOCKMASHER, internal, ¥ x /2 inch
210-0550-C0 "1 NUT, =ex, ¥-32x 714 incn
103{ 131-0274-C0 3| CONNEZTTOR, coaxial, BNC (hardware included)
104} 352-0002-C0 2| ASSEMBLY, fuse holder
------ - sagch zssembiy includes:
105| 352-0010-C0 i HCLZZR, ‘fuse
210-0873-C0 1 WASHER, rubper, ', IDx g inch QD
------ 1 NUT, ‘use notider
106| 200-0582-C0 i CAP, fuse
107| 333-0909-C0 1l PANEL, :ice picre
108 426-0267-C0 1t FRAME, cciibreror
------ .| mocunring heréware (not included w/frame}
1091 211.0598-CO 1| scRew, zoorive, 6-32x 375 inch, Fii HS
110{ 210-0869-20 1l WASHER, ayica, $4; 1D x ¥ inch OD
111 354014320 1l RUNG. rarcining
112] 21405733 11 3N, ringe
354-0143-C0 il RUNG, -araining
113] 214033540 1l 30LT, curren: ‘cop
------ .| mounnng ~crcware: (not included w/boit)
210-0593-C 2l NUT, ~ex. zurrent loop, 3-48 x /i inch
210-0849-20 21 WASEZIR figer, =4
210-0994-C0 21 \WASHZR, 125 1D x.250 inchn OD
210-0201-C0 20 UG, soicer, SEF4
210-0442-20 21 NUT, ~ex. 3-28x ¥4 inch
1141 261-0059-C8 11 SPACZR. current icop
1151 179-0997-30 1] CABLE HARNESS, cnode
------ ; - ccote ~arness incluces:
116 131-0371<0 E CCNNECTCR, singie contact
117} 131-0404-C0 1 CCNNECTCR, anode
...... . cznnecror includes:
131.80024-20 ! CINNECTCR, anoce clip
175-C012-20 T CABLE, nign voltage {13V, inches
200-0544-C0 i CZVER, cnode connector
For Service Manuals Contact
MAURITRON TE( HNICAL SERVICES
8 Cherry Trge Rd, Chinnor
Oxon PX9 4QY
Tel- 01844-35163f Fax:- 01844-352554
Email- enquiries@mauritron.w.tk
® 7-9




Parts List—Type 453

FRONT (Cont'd)

Q

ne| pasr No. EF:ER'AUMODEL P:)?S‘C. ! DESCRIPTION

118 | 337075400 1| SHIELD, crt

119 | 354-0258-00 1 RING, reflecior light

120| 348-C070-00 | 100 749 4| CUSRKICN, crt
348-0070-01 | 730 41 CUSHICN, <t

|74 1 IR 1{ CCit
- e e e .. -] mounting hardware [not included w/coil)
21135500 2] SCREW, 632 x /4 inch, PHB phillips

1221 243004220 H CLAMP, coble, s inch (haif)
e e e -| mounring :arcwere: {not included w/clamp)
211-3359-C0 1l SCREW, 432« hs inch, PHB phiilips
210286300 T[ ‘WAS=ER, "D ‘yge

123 24391100 Tl ClAMP, coii form
______ 1| meunting hardwere: ‘nor included w/clemp)
211-2550C0 2| SCREW, 332« ', inch, PHB phiilips
210-2C058-30 2| LCCKWASHER, internal, =4
210240700 2] NUT, mex, 4-32x . inch
328023100 1| BUSHING, o coble
343012400 i Clam? ¢
e e . L. -{  mournng hardware: ‘nof included w/clamp)
211835950 2] SCREW, 232« % inch, Fii HS
220044420 2] NUT. szuare, $-32x */, inch

KR Rox peic s}
21igde0 |
D010

P
3oL g

2 iz |
213-2055.50 ’
21259:9.50 ’

|

343012291
“v1 agtan

ciesliue

v As A

BRSSO NYe}

200-0313-20
33077700
138370200
214.525400
79099600
131037150
331014120

2l CLAMP. rerginer
V' SCREV 33242 incmes, i HS
l .

i NLUT. :z: 3-32x 'Y, nch

2l ECLe ‘cmp

- "cwere ‘or 2ach: {nor incluced w/holder)
2 Zx 'l nch, PH3 chiiligs

2 3 3Tx Yy inch, HHS

2] FIR L, Ox Yy inch CD

21 CLAMP. 21 shieid

a1

SCREW. 232 x % ingh, 24§ oniilips
WASRIR. ., iDx Yy inca CD

| . ) . . I [T ;s
-[i TmQunnng tercware ‘ar 2CCN: (nor included W/cfcmp)
|
f
1
!
|

Y, a1 socker

emeiv inciudes:

I SCCXET, et

14 CONTACT, ot

1| CABLE HARNESS, main

- cooie harness includss:
CCONNECTICR, singie contact
T MASK srericuie

- ~

A
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Parts List—Type 453

FRONT (Cont'd)

REE. SERIAL/MODEL NO. Q
No.| PART NO. o A ; DESCRIPTION
136 | 136-0205-00 2| SOCKET, graticule lamp
------ -1 mounring hardware for each: (not included w/socket)
210-0586-C0 T4 NUT, keps, 440 x Y, inch
137 | 175-0582L0 1} WIRE, ot lead, .458 foat, striped Srown, w/connector
175-0583-C0 1 WIRE, at lead, 11, inches, striped red, w/connector
175-0584-C0 1| WIRE, < leed, 11V, inches, stripec green, w/connector
175-0594-C0 1| WIRE, a7 lead, .417 foot, striped diue, w/connector
I?_f;h.@7v0767-30 1| SHIELD, attenuator
SR L L. -1 mounnng hargware: {not included 'w/snieid)
211-0007-20 SCREW, 440 x ¥4 inch, PHS phiilics
391 200-0608-C0 1| COVER, por
40| 179-1001-C0 1| CABLE HARNESS, graticule lignt
For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel- 01844-351634 Fax:- 01844-352554
Email:- enquiries@mauritron.co.uk
't
|
i
D) 7-11
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Parts List—Type 453

- CHASSIS
:EOF PART NO. EFF_SEMAL/MODEL P:J?S.C. ; DESCRIPTION
- 1| 670-0419-00 1| ASSEMBLY, Vertical Preamp board (See Ref. 314)
...... - cssemply includes:
. 388-0644-00 1 3CARD, efched circuit {wiring)
I I I (R - zoard includes:
21 214-0506-C0 38 PIN, connector, straight
3| 214-0579-00 9 2N, ‘test point
4| 136-0183-00 S SCCXET, 3 pin transisior
51 13101820 4 CCNNECCR, terminal fesd-thru
------ - Teunring hardware for each: (nor included w/connector alone
- 358.0125-C0 ] 3USHING, terlon
» I
= 6| 131-0235-C0 2 CTNNECTOR, terminal stand-off
------ - meunting nardware for each: {nor included w/connector alone
. _r 358-0135G0 1 SUSHING, ‘eflon
71 387-0403C 160 499X 2 3LATE, ‘nsuiarer
31 136-022400 2 SCTKET, 3 oin
I 9 136-0220-C0 9 SCCXET, 3 oin trensistor
- 10| 136-0184-20 2 ICCXET, 8 oin
il 1 214.0563-C0 1 2CTUATCR, slide swireh
12 | 406-0949-20 1 3IR2CKLET, siide switch
13| 260-04+7-20 ] SWITCH, slide—INVERT
------ - meunting nardware: {ner inciucec w/swirch alone)
210-0054-C0 2 LCTXWASHER, £4 spiit
- 210-0404-C0 2 NUT, nex, &40 x ¥ inch
[ -| meurring sarcware: (not included w/assembly)
211011420 9| SCREW. 220x % inch, PHB phiilics w/washers
151 179-0992.20 1 s . vertical precmo
- B N T - :2sie “crness inciudes:
] 161 131.0371 < - CCNNETTOR. single contacr
17| 343-LC38-C0 8| CLAMP. zzoie, deirin
18 ) 348.C05:-C0 3| GRCMMET, ziastic, Y, inch
i9] 407-01+3.20 1] BRACKET, Zeicy line
~~~~~~ - crozxet inciudes:
- - 358-0282-C0 i SUSHING, insuiating, black ceirin
------ -| mzunrng acrdware: (not inclucea w/bracket)
211-0097-20 31 SCREW, L0 x %/, inch, PHS zniilips
210-0851-2 Tl WASFER, 119 IDx ¥ inch CD
210-0938-2 Tl WASKER, Ager, 140 1D x.375 inch CD
. 211.0507-20 1 SCREW. 332 x %/ inch, PHS chiilios
: _] 213-0049-C0 V] SCREW, 332 x % inch, HHS
.—] For Service Manudgls Contact
MAURITRON TEGHNICAL SERVICES
8 Cherry Trge Rd, Chinnor
Oxon OX9 4QY
-_J Tel:- 01844-351634 Fax:{01844-352554
Email:- enquirieT@m ritron.co.uk
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Parts List—Type 453

CHASSIS (Cont'd)

REF, SERIAL/MODEL NO. Q D ——
!ﬁ' PART NO. L T ' R ; DESCRIPTION
20 | 11902900 1| ASSEMBLY, deiay line (See Ref. 726)
- e e - assemoly inciudes:
380-0049-C0 1 HCUSING, deigy line
21 | 200-0482-20 i COVER, delay fine housing
...... - mounting hardware: [not included w/cover alone}
21125130 4 SCREW, 6-32x %, inch, PHS phillips
210040720 4 NUT, rex, 6-32x ' inch
22| 1231.327250 i CCNNECTOR, ‘efr-hand maunting
e e e - mounting harcwere: [nor included wjconnector alone}
211565720 1 SCREW, 10« $.¢ inch, PHS sniilics
e 210-2C042 1 LCSK‘(VASHER, 5merngl, T4
S 210-2405-30 i NUT, rex, 20 x ¥, inch
221N 2 CCNNECTCR, *arminai stend-oft
131313340 2 CCNNEZTCR, -armingi feed-thry
240 12102710 i CC’NNECTCR, richr-nand mounring
“ e e e .. - mounring hardware: inor inciuced wicsnnecior alone)
2120970 I SCREW, +10x i1, inch, PHS zhiilios
2102004-20 I LoCkwasHeR, internai, =4
21004060 T1ONUT, ey, <40 . inch
l
Z0onnasiTe 1 SCREW, 4.32x1 incn, PHS cniiligs
210-340720 1 NUT, zex, 32 x Y, inch
O | maunting harcware: not inciuded wicssempiy}
210045720 Tl NUT, cecs. 332« 4y inch
T 1433700 3] HEAT SiNK ‘nsuicror disc
28| 352.00420 5] HCLLER, wrensissor sect sink
e e -1 mouniing “ardware ‘or each: {not inciuced wiholder)
294 21100320 | ico 2049 21 SCREW, +u0x v, inc, PHS ghiilips
112033200 l 2050 2| CQREW, =0 %%y inch PHS, w/lockwesner
2890 | ico 2049 2] SCREW. 220w ¢ ‘nen, PHS zhiilios
211201220 | 200 2| SCREW. +:0x %, inchy 2HS
2183004 X2050 4| LOCKWASHER, interrai, =d
210012380 l 41 NUT, hex, 420« g inch
30| 34600970 l 4] CLAMP, rensistor hec: sink
21208274 41 RIVET, Sress
SV 21C.08%0. 10 NUT, sieave
T T1eg24500 31 3PANG, ‘rensister ecr sink hoider
331 Ta31 a8 2| ITRIP, ceremic, s iner x 9 notenes
e e . - 2CCh S0 incivcas:
333004620 2 STUD. avion
e e - Mcunnng “ardwaere ‘or sgch: inor :nciuced wstrip)
381000720 2} SPACER. avien, Y, inca
34 210020130 S| UG, soider, SE 34
e e . -| mounting hardware for each: {not inciuced wilug)
21300440 1] SCREW, hread curting, 5-32x ¥, inch, PHS chiilips
3B | 243005920 71 CLAMP, szhie, cetrin

[
[
C
C
N
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C
C
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Parts List—Type 453

CHASSIS (Cont'd)

[ SENAL/MODEL No. T DESCRIPTION

NO. . EFF. oISC. Y.

36| 386-0203-CO 1{ PLATE, center support
...... -| mounring hardware: {not included w/plate)
212-0001C0 11 SCREW, 3-32x Y, inch, PHS phillips
211-0504-C0 11 SCREW, 6-32x '/, inch, PHS phillips
210-0457-20 11 NUT, keos, 632 x %, inch

37| 179-0952-3G 1] CABLE HARNESS, horizontal display A
------ - cabie narness includes:

38| 131037120 . CONNECTCR, single contec

39 570.041‘:';;;&@, T| ASSEMBLY, A Sweep board {See Ref. £50)
------ - assemzly inciudes:
388-0644-C0 ! 8CARD, atched circuit [wiring)
------ - deerd  inciudes:

40| 214-0506-C0 42 PIN., zznnecior, srraignt

41| 214.0579-20 9 PIN. test goinr

42| 343-0043C0 2 CLAMP, wire, neon bulb

43| 214-0565-C0 | 2 FASTENER, zin press

44| 337-0762-C0 1 SHIELZ., A sweepn

4 126-0125-20 2 SCCXET, 5 zin

46 387-0603-C0 | 1CO 499X 2 PLATZ. ‘nsuicror

471 136-0183.C 4 SCCXET, 3 zin ‘rensistor

481 138-0220-00 i8 SCCXET, 2 zin rensistor

90 - ..ol ] TRANSFCRMER 'not shown)
------ - mouniing hardware: (not includea w/irensicrmer alonej
211-C010-CO0 | 1c0 1489X 2 SCREW, £20x %/, inch, RHB oniilics
210-0405-20 2 NUT, hex, +0x 3/, inch

0f - - .. -| mounting ~créware: inor inciuded wfassemoiyj
211-0116-C0 ! 6 SCREW, 10x ¢/, inch, PHB 2nillios w/wasner

51 407-0120.20 11 BRACKET, ourer support
------ : | mounting rardwere: {not inciuded wibracker)
211-851000 : 2] SCREW. 3.32x iy inch, PHS oniilips
210-G3023-20 - 2} WASHER, il x ¥y incn

521 407014400 11 3RACKET, caoccitor mounting
------ : -| mounring arcware: {not included wj bracket)
211-05100 ¢ 4] SCREW, 3-32x 3/ inch, PHS phillips
=10-080390 . For Senice Manuals Contact | WASHER slx ¥ inch

| MAURITRON TEGHNICAL SERVICES

. 8 Cherry Trge Rd, Chinnor ) L

33 124-0146-00 I Oxon DX9 4QY 4] STRIP, ceramic, 7,4 inch x 16 notches
------ * Tel- 01844-351694 Fax:- 01844-352554 - 2ach srio includes:
355-0046-C0 | Email:- enquiriep@mauritron.co.uk 2 STUD, ayion
------ -| mounting hardwere for each: [not inciuded wstrip)
361-0007-2 2] SPACER, ayion, "¢ inch

341 179-0990-00 1| CABLE HARNESS, capacitor mounting bracket

85 - . ..o 4 CAPACITCR
------ | mounting hardware for each: {not included w {capacitor)
386-0252.00 1| PLATE, fiber, small ccoacitar
211.0534-C0 2| SCREW, 632 x ¥, inch, PHS w/lockwasher
210-0006-00 2l LOCKWASHER, internal, =4
210040700 21 NUT, hex, 3-32x Y, inch

D) 7-15



Parts List—Type 453

CHASSIS (Cont'd)

- Q
REE| parr No. EF:"'“/MODH P:)?.‘;C. ! DESCRIPTION
£6 | 2C0-0253C0 2| COVER, capacitor, 3, inches
57 | 2€0-02570 2| COVER, capacirer, 217y, inches
28 | 344-0116-C0 1| CUP, capacitor mounting
...... -| mounting hardware: (not included w/clip)
21150070 1] SCREW, 4-40x * inch, PHS phillips
21000430 | 1co 2849 1| LOCK'WASHER. internal, £4
210-0201-20 | 2870 1| LUG, soider, SE F4
210-3204C 1] NUT, hex, 4-40x 3/, inch
391 179099550 | 100 2439 1] CABLE HARNESS, A Swesp
I79L99501 1 3440 1 CABLZ HARNESS, A Sweep
------ - ccbie nerness inciudes:
0] 131237720 i 37 CCONNECTCR, singie conract
51| S70-0214-00 { 1CO 3439 1 ASSEMBLY, Z Axis/Cit board (See Ref. < 43)
$70-041433 4 240 1| ASSEMBLY, Z Axis/Crr board (See Ref. =43
...... : - assemzly inciuces:
383064120 1 10O 3439 1 3CARD, etchec circuit {wiring)
358384101 ¢ Sw 1 3CARD, ercrec <ircuir (wiring)
Pe e v et - beerd incisces:
521 71a.3504-2 l 23 PIN, cennecor, straignt
Bl 4 ?IN. test zcinr
340 2370784200 1 SHIELD, Z cxisien
33t 138018300 2 SCCXKET, 2 zin rensistor
36 | 138-0220L0 4 SCCXET. 3 zin ircnsistar
571 344011950 3 CLIP, sleciriczi
3 -| mounting herdwcere: ‘nor inciuded wicssemuiv)
111180 SCREW, +-20x *, inch, PHB onillios wiwasher
|
{37 : 3723841380 ; 1| ASSEM3LY, 3 Sweeo toard (See Ref. 80)
N ' - assemoiy inciuces:
L 338044300 1 3CARD, erched circuir iwiring)
P oL i - Scard incivaes:
;"3 C2TalESEC0 _ 33 ?IN, connecior, sircignt
I N VA S 7 ?IN, test coint
; = ! T38C220.50 20 SCCXET, 3 zin :rensistor
P73 ’ 380046 i 1 CLAMP, wire, neen buib
T4 33704030 ) iC0 299X 2 PLATE, insuicrer
T3TE8TES 2 SCCXET, 3 zin
CTE T 3501840 i ICCXET, 3 zim
ST 114385530 1 SASTENER, zin aress
LT3 34311900 s CUP. steciricai
1R 3ETLTAS0 1 SHISLD, 3 Sweeo
s - | mounting narcware: nor inciuded w/assemoiy)
ERORPN) | -y 6| SCREW, +20x 4 incn, PHB phiilips w/washers
! For Service Manuals Contact
! H MAURITRON TELHNICAL SERVICES
31 79089430 8 Cherry Trpe Rd, Chinnor 1| CABLE HARNESS, horizontal display 8
...... i Oxon X9 4QY - zable hamess inciudes:
32 | "31937120 T°'Erg‘.‘ff“"35‘.6:”a‘* o355 | .| CONNECTCR. singie contact
33 | 148506300 ail:- enquirigs@mauritron.co.u 2| GRCMMET, piastic, ¥, inch
341 243002 21 CLAMP, cabie 3/ inch
R - | mounfing harawere ‘or each: (not included w/clamp)
i 210<8s3-00 | 1| WASHER, "D" ‘vpe
004570 11 NUT, teos, 332 x !, inch

L
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Parts List—Type 453

CHASSIS (Cont'd)

Q .

:Eg: PART NO. s;r,smALlMODEL r;?s.c‘ § ESCRIPTION

85| 407-0158-C0 1} 3RACKET, vertical preamp mounting
------ -| mounting hardware: (not included w/bracket)
211-0008-00 1] SCREW, 440 x Y, inch, PHS phillips

86 358-0215-00 41 3USHING, plastic

87| 384-0202-00 1| PLATE, zenrer buikhead
------ -1 mounting hardware: (not included w/plate)
212-0078-C0 4] SCREW, 3-32x %, inch, Fil HS phiilips

88| 348-00S6C0 41 GROMMET, plastic, ¥ inch

89 | 129-006%9-C0 3| POST, :2rminal, tie-off
------ -| mounring hardware for each: (not included w/past)
361-0007-C0 1| SPACER, ayion, Y4 inch

$0 | 131-0181-C0 1] CONNEZTOR, terminal stand-off
------ -{ mounticg hardware: (not included w/connecior)
358-0126-C0 11 3USHING. terlon

91 | 337-0752-20 1: SHIELD, =ign-voltage
------ -l mounring hardware: (not included 'w/shieid)
211-0503-C0 3| SCREW, 3-32x ¥, inch, PHS phiilips

92| 200-0620-CO il COVER, =ign-voltage
------ -1 mounring hardware: (not included w/cover)

93| 211.0514<C0 | ! SCREW, 332 x %, inch, PHS phiilios
211.0552-C0 2! SCREW. 3-32x2 inches, PHS pniilips

94 | 210-0966-C0 31 WASHER, insulating, 7y OD x %/, incn 1D

95 | 346-C032-C0 4| STRAP, mquse tail, rubber

26| 392017050 | 11 3OARD. ign-voitage (See Ref. F1C0)
------ - boere inciudes:

97 | 124-0164-CO 4 STRIP, ceramic, 4 notches

98 | 124-0143-C0 81 STRIP. ceramic, 2 norches

$9 1 131022750 1 CONNECTOR, terminal stand-orf
131-0359-C0 i CCNNECTOR, terminal feed-thru
358-0174-20 2 BUSHING, teflon

10y - - - - - - .| mounting hardware: (not included w/boarc)
211-0530C0 2| SCREW. 3-32x 1%, incnes, PHS pniilios
210-0849-C0 2] WASHER. nyion, %4, 1D x ¥, incn QD
35802310 41 3USHING, ruober

L{0) B AR 1} POT
------ -| mounting hardware: (not included w/pat}
210-0046-00 1 LCCKWASHER, internal, .400 QD x 261 inch ID
210-0583-00 11 NUT, aex, ,-32x %, inch

@ 7-17




Parts List—Type 453

CHASSIS (Cont'd)

PART NO.

SERIAL/MODEL NO.

[ pIsSC.

<=0

DESCRIPTION

102 392-01469-00

103| 124-0176-CO
iC4} 124017500

211-3036-C0

iC6| 179588-00

17| 146024540

R0
21CLC0s00
218520720

cAs | Apa At an

w7 L7-3122-2

Avy aza . A
211330420

1101 230207720

i
| 2113304
- T

PR A2y ~~.a A
P ...5'-44~3-u
tem ] cma ~mm -
2] TT5I58720
tta) tar amams A
() L3137 100
e A AL A
sl 23041300

ARy, —

[,

~N N

o, —

BOARD, high-voitcge (See Ref. 7105)
board includes:
STRIP, ceramic, 4 notches
STRIP, ceramic, 2 noiches
mounting hardware: (not included w/boarc)
SCREW, 4-40x Y/, inch, BH nylon

CABLE HARNESS, high-voitage

SLEZVE, cncde

CAPACITCR i
mounting harcware: {not incluced w/capacirar)
LOCK'WASHER, internal, 6

NUT, nex, 6-32x %/, inch

3QX, hign-voitcge
maounring hardwere: [not included w/bax]
SCREW, 3-32x '/, inch, PHS aniilios

HOUSING, high-voitcge
mounting hercwere: 'nor inciuced w/housingj
SCREW, §-32x I/, inch, PHS cniilics

3AR, hecr sink, high-voitage box

CABLE HARNESS, low-voltage reguiaror
ccbie harmess inciuces:
CCNNECTCR, singie contac

ASSEMBLY, Low-voitcge Regulator board See Ref. F118)
assemply inciuces:

o 13882200 BOARD, archea circuit {wiringj
: L e e e bocrd includes:
B3 I1a30800 PIN. connesior, straight
DT ERCE By claie iy SCCXET, 3 =@ ‘ransisior
i 13813300 SCCXET, 3 pin ‘ransistor
N mounting harcwere: not included ‘w{assemoly)
RS P81 § ¥ 9o SCREW, +40x ¥/, inch, PHB pniilios w/wcsner
{
F T1a089. HEAT SINK, :reasisior
T T ; meunntng “crowere for aach: not inciuded wshear sink)
; oAl ; NUT. <ess. 10-32x ¥ inca
; For Service Manuals Contact
R . MAURITRON TECHNICAL SERVICES oL ]
AT B T L Py be Rd, Chinnor 1| STRIP, zeramic, ™, inch x i3 notches
[ 0X9 4QY - 17D inciudes:
| EEilse0 Tel- 01844351694 Fax- 01844352584 | 2| STUD. svion
G e e e s@mauritron.co.uk -| mcunting harawere: not incluced wistrip)
P 281-20C9-C0 2| SPACER, avion, 4, inch
|
171 ! 17998120 CABLE HARNESS, reguiaror bracket
12721 "248119.00 STRIP, ceramic, /i, ‘ncax 2 notches
oo Stnp includes:
I 233004000 STUD, ayion
o mounting harcwere: not ncivudea wistrip)
l' 23120070 SPACER, ayion, Y, inca
7-18 ¥
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Parts Llist—Type 453

CHASSIS (Cont'd}

Q
:‘Eg: PART NO. EF:E"AUMODEL No?;c. : DESCRIPTION
123 - ---- - 4| RESISTOR
...... -| mocunting herdware for each: [not included w/resistor)
211-0553-00 11 SCREW, 632x 1Y, inches, RHS phillips
210-0601-00 1| EYELET
210-0478-00 1] NUT, hex, resistor mounting
211-0507-C0 1| SCREW, 6-32x %4 inch, PHS phillips
124 - - - - - - 1| TRANSISTCR
...... .| mounting harcware: (not included w/transistor]
386-0143-C0 1| PLATE, micz insulator
211-0510-CO 21 SCREW, 4-32x ¥, inch, PHS phillips
210-0983-C0 2| ‘WASHER, wiculder
210-0802-C0 21 WASHER, 48 x /4 inch
210-0006-C0 1l LCCKWASEDR, internal, %6
210-0202-00 11 WG, soider, SE F6
210-0407-00 2| NUT, hex, $-32x Y, inch
1254 - -« - - - - 3| TRANSISTCR
...... .| mounting =zrdware for each: (not included wjtransistor)
387-0345-30 11 PLATE, insuicrer
211-0510-C0 2| ICREW, 3-32x 3, incn, PHS phiifips
210-0983-C0 2| “"WASHER, ¢ncuider
210-0802C0 2] 'WASHER, 38 x %, inch
210-0004-CO 1l LCCXWASHER, internal, 6
210-0202-C0 1| LUG, solder, SE ¥4
210-0407-00 21 NUT, hex, 332x Y, inch
126 | +07-0143C0 i 3RACKET, reguiator
------ -l mounting ~créware: (not included w/bracket)
211-0504-CO 4| SCREW, 632 x '/, inch, PHS phiilips
127 - - - - - - 1| TRANSFCRMER
------ -{ mounting ~crcware: (not included w/transtormer)
212-0520-00 | 100 3239 4| SCREW, 10-32x 1Y, inches, HHS
212.0576-C0 | 3240 4| SCREW, 1032 x 13/ inches, HHS
220-0410-CO 4] NUT, keps. 10-32 x3/y inch
128 | <07-0149.CO i 3RACKET, :ransformer
------ -| mounting ~crdware: {not included wj/bracket)
212-0004-C0 4| SCREW, 8-32x %/, inch, PHS phillips
1291 407-0146-00 1| 3RACKET, lower, vertical board
------ .| mounting hardware: [not included w/bracker)
210045700 21 NUT, keps, 5-32 x %), inch
130 470-0416-00 11 ASSEMBLY, Yerticai Output Amplifier board (See Ref., #134)
------ - assemoly includes:
388-0643-00 1 B8OARD, etched arcuit (wiring)
------ - board nciudes:
131 214-0506-00 é PIN, ccnnector, straight
132} 136-0220-00 4 SOCKET, 3 pin transistor
133 344-011900 4 CLIP, eiectricai
134} - - - - - . .| mounting hardware: (not included w/assembly)
2110114600 4] SCREW, 440 x %4 inch, PHB phillips w/washers
® 7-19



Parts List—Type 453

CHASSIS (Cont'd)
Q

:‘EOF: PART NO. EF:E"“/?OOEL %?s.c. T DESCRIPTION
135 | 407914700 11 BRACKET, upper, vertical preamp board
...... -| mounting hardware: (not included w/bracket)
211-5008-00 2| SCREW, 440x'/, inch, PHS phillips
211-0504-00 1] SCREW, ¢-32x Y, inch, PHS phillips
136 | 286-0201-00 1| PLATE, reer bulkhead
...... -| mounring harcware: {not included w/plate}
21250780 41 SCREW, 3-32x %, inch, Fii HS phiilips
1137 ------ 1| POT
\;v"_“_.-ﬁ ------ -| mounting hardware: {not included w{pct)
R 2105222-C0 11 LUG, soider, Y, inch
210004650 i LCCCWASHER, internal, .4C0 CD x 261 inch ID
2106940CO 1| WASHER, Y, IDx ¥ inch CD
210-0333-20 Tl NUT, nex, ',-32 x 3he Inch
1231 332.2031-50 1| HCLOER, fuse, singie
’ ...... -| meunting harcwere: (nor inciuded w/hcider
I 217335700 1| SCREW, &32x 3/ inch, PHS 2hiilios
i
137 348002400 2] GRCMMET, siasric, 5/ inca
G40 220.070 A VT SWITCH, thermei cuiour
...... -| meunning rardware: {nor inciuced w [ switch)
213004830 2| SCREW, ‘hreed curting, 532 x ¥, inch, 24§ phillios
1241 | 435-2426-30 i ASSEMBLY, fan moror {See Rer. =14
------ - assemoiy includes:
1475027500 1 MCTCR, ‘cn
142 1 349002100 i BLACE, ‘en
------ ) hiede incivces:
2133007 -c0 1 SCREW, fer, 10-32 x Y4 inch, HSS
143 | 254522000 ! RING, ‘en
...... - mounring hardware: {not inciuged w{ring clone)
211303346 3 SCREW, L0 x S/, inch, PHS w/lockwasner
R -| mounting tcrcware: {not inciuded w/assemoliy)
211082320 3| SCREW, &-32x 7, inch, FHS ohiilios
a3t 74314700 2] STRIP, cercmic, 7/, inchx 13 norcnes
N R - eacy sinp inciudes:
g 333004400 2 STUD, ayion
N R -| mounting hardware for each: {not ‘nciuded w/strip)
28120070 2| SPACER, ayion, Y, inch
For Service Manuals Contact
MAURITRON TEGHNICAL SERVICES
148§ 124314900 BChe(r)ry Tr )evga»(g“nnor 2} STRIP, ceramic, 7, inch x7 norches
xon PX¢ horrin e
15004600 | Tel-018A435155) Fax- 01844-352554 ,| S smo includes:
55004520 Email- enquiti%)maumron.oo.uk < STUD, ayion
...... ’ -1 mounting hardware for eqch: (not included w/strip)
361000700 2] SPACER, ayion, Y%, inch
1471 352.0025-0 1] HOLCER, ‘use, duai
...... -{ mounrning hardware: [not included whoider}
2N0%7 00 2| SCREW, 332x %%, inch, PHS phiilips




SpSpliplnlinlpliplisloly

Parts List—Type 453

CHASSIS (Cont'd)

Q
:EOF PART NO. EFF.SE“AUMODEL b::)(IJSC : DESCRIPTION
148 | 343-0120-C0 1] CLAMP, transistor heat sink
210-0627-00 11 RIVET, brass
149 | 214-0210-C0 1| ASSEMBLY, solder spool
------ - assemoly includes:
214-0209-C0 1 SPOOL, solder
------ -1 mounting hardware: {not included w/assembly)
361-0007-C0 P| SPACER, nylon, Y, inch
150§ 131-015740 2| CONNECTOR, terminal stand-off
151 | 131-0402-20 | 100 488 1| CONNECTOR, 5 pin (See Ref. $140 & F141)
131-0402-01 4894)@@ 1| CCNNECICR, 5 pin (see ref. 160 & 161)
------ Ad - cenneczer includes:
152 | 432-0056C0 | 100 488 ! BASE, 3 pin connector
432-0056-01 | 489 1 BASE, 5 pin connector
246-0041-00 1 STRAP, ground (not shown)
1531 432.0055-C0 1 BASE, sub, 5 pin connector
154 129-C078-C0 | 100 488 1 PCST, cround
129-0073-C1 | 489 1 PCST, ¢round
------ - meunring hardware: (not included w/rost alone)
210-6004-C0 1 LCCXWASHER, internal, =4
210-0406-20 | 100 488X 1 NUT, hex, £40x ¥ inch
211-C008-20 | x489 1 SCREW, 420x Y, inch PHS chiilics
1551 214.0584C0 4 PIN, cznnecting
156 | 385018720 2 RCD. swirch actuator
1571 214059120 1 ACTUATCR, toggle switch
158 | +07-0172%0 1 BRACKET, switch
------ - mcunring hardware: {not included w/bracket alone)
21101148 2 SCREW, L0 x 7/, inch, FHS
159 | 260-07150 1 SWITCH, toggle—115v-230 v Seiecor
------ - mounring hardware: (not inciuded wjswirch aione)}
210-004-C0 1 LOCCK'WASHER, internal, .400 CD x 241 inch 1D
210-0583-C0 2 NUT, fex, Y,-32 x %4 inch
160 - - - - - - -| mounning nardware: (not included wiconnector)
211-2017-C0 2| SCREW, 40 x ¥, inch, RHS phillips
210-0054C0 11 LOCKWASHER, #4 split
210-0994-00 1| WASHER, .1251D x .250 inch QD
161 | 214.0882-.C0 2} SPACZR, 5 pin piug
162 | 343-0004C0 11 CLAMP, ccble, % inch
------ -| mounnng hardware: (not included wiciamp)
210086300 11 WASHER, "D type
210-0457-20 1| NUT, ceps, 5-32x %, inch
163 | 348-005500 | 100 1758 2| GRCMMET, plastic, '/, inch
348-0056-00 | 1759 1| GRCMMET, plastic, ¥, inch
®
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Parts List—Type 453

FRAME & CABINET

SERIAL/MODEL NO. Q
[3 REF.|  pART NO. /

NO. EFF. DISC. : DESCRIFTION
; 1 | 200-0633-01 1 ASSEMBLY, front cover
1 ------ - assembly includes:
348-0081-00 1 CUSHICN, cover bottom
214-0631-00 2 PIN, hinge
- 2 | 214-0531-01 2 LATCH, chrome
,j 3 | 348-C013-00 4 FCOT, ruober
4 | 252-0571-00 T ZXTRUSICN, neoprene (3 feet)
5| 200-0641-00 ! CCVER, cccessory lid
Bt T A - cover inciudes:
J é | 214-0530-00 11 LATCH, gremmet
; 7 | 348-0082-00 B CUSHICN, accessory box lid
‘ 8 | 214-0529-00 ] LATCH, aiuncer
r-] 9 | 386-0210-00 PLATE, borom

------ zicre inciuces:
FQOT, ziastic
meunring neréware for each: (not inciuded w/foor aione)
SCREW, 3.32x Y, inch, PHS
SCREW, 3-32x %, inch, PHS
LCCKWASHER, spiit, £6
CLAMP, cctie, 7/, inch
meuniing ~aréwcre: inot included w/cicmp)

211-0504-00 | 1CO 3259
211-0807-C0 | 3240

210-0055-C0 | X3240
11 | 343-C005-00

, : 4 _44_<
=
)
s
3
&S
S
o]
g
8

o —

Ve —

211-3511-00 1| SCREW, é.32x ', inch, PHS
o 210-0863-C0 1| WASHER, "2 type
’: ] 210-0457-C0 11 NUT, <eps, 5-32x 5/, inch
— 12} 367-0058-00 1| HANCLE, czrrying
------ -| mcunring hcrdware: {not included w/handle) ;
211.0512-60 4] SCIEW, 6:22x Y, inch, FHS phiilips i
|
“] 13 | 214051300 2| INCEX. hendie ring
- 14| 2140816C0 2] SPRING, hencie index
‘ L 15 | 2€0-0602.00 For Servicge Manuals Contact 2| CEVER hendle
: 557! J Sl T T
| 16| 21+0578-00 MAURITRON {ECHNICAL SERVICES| - | U8 hancle index f ncluded wihub
L 8 Cherry [free Rd, Chinnor ;| mouning nqrcwpre or each: (no.r inciuded w/hub)
| ] 213-0129-00 Oxdn OX9 4QY i | SCREW, socker head, /,-20 x ¥/, inch
Tel- 01844-351694 Fax:- 01844-352554
| Email:- enqyries@mauritron.co.uk )
| 17 | 214-0558-01 2| SCREW, ceoiner larch
| 3540175-00 21 RING, rercining
T 18 | 426-0258-00 P FRAME, recr
| 19 | 348-0078-00 +| FCOT, beay and cord hoider
- 20 | 248-007%9-00 41 ECOT, coo
} 21| 212-0082-00 4| SCREW, 8-32x 1Y, inches, PHS phillips
N 22 | 250-0642-00 1| SWITCH, toggie—lUNE VOLTAGE RANGE
’ R B AR -| mounting hardware: {not inciuded w{swirch)
210-0046-00 1 LOCKWASHER, internal, .400 OD x .261 iach 1D
‘ B 210-0940-C0 1| WASHER, ', 1D x ¥ inch OD
; 210-0562-00 2| NUT, hex, %—0x %, inch
| 23 | 3446004300 1| STRAP, ground
]
\
| 1
|
| _] ® 7-23




Parts List—Type 453

MAURITRON

8

Tel:- 01844-351

Oxan OXQ 4QY

[ECHNICAL SERVICES
Cherry ['ree Rd, Chinnor

694 Fax:- 01844-352554)
Email- enqujries@mauritron.co.uk

FRAME & CABINET (Cont'd)
REF. SERIAL/MODEL NO. Q
PART NO. T DESCRIPTION
NO. EFF. olsc. Y.
24| 129-0020-C0 1| POST, binding
------ - post includes:
355.0503-00 1 STEM, adapter
200-0072-C0 1 CAP, binding post
...... -| mounting hardware: (not included w/posi)
220-0410<C0 1] NUT, keps, 10-32 x ¥%; inch
25§ 129006400 1| PCST, binding
...... -| meunting hardware: [not inciuded wlzost)
323.0181-20 1] BUSHING, nylon ;
210-0457-20 Tl NUT, keps, 6-32x %4 inch
25| 214043450 1] GUARD, swiich
7| 286-0211L0 1| PLATE, reor overlay
...... -| mounting hardware: (not inciuded wjpiare}
211-0885-C0 4| SCREW, 6-32x '/, inch, THS phiilios
281 378-0744<C0 1] SCREEN, fiter
291 278.0033<80 V| FILTER, air
20| 220-C082-C 1l HCUSING, fan fiiter
...... -| mounring hardware: (nor inciuded wihcusing)
213-0107-30 41 SCREW, thread forming, 4-20x '/, inck, “HS chillips
31| 288-02C9-C0 1| PLATE, top
32| 42602400 2| FRAME, raii
------ -] mounring hardware for each: (not inciuced wjfreme)
212-5388-30 ; 4| SCREW, 10-32x 34, inch, FHS chiilics
~
i
i !
i !
! .
L i
! ! For Servicg Manuals Contact
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STANDARD ACCESSORIES

Parts List—Type 453

=

-

.
1o

|
| . - REF.| ARt NO _SERAL/MODEL NO: | 3 DESCRIPTION
NO. ) EFF. o1sC. | v
| 1| 010-0188-CO0 | 21 PRCS3E, package, P6010, 10X, 42 inches, BNC
- 2] 070-0478C0 . 21 MANUAL, instruction
31 012-0092-C0 1 JACK 3NC — Post
| 4] 012007620 1| CABLE, 300, 8NC both ends
5 5] 103L013-C0 1| ADAPTER, power cord
& 161-0024-C ico 1878 11 CCRD, power, 115 voit
161-0024-01 | 1879 1| CCRD, power, 115 voit
Sy I S BN ; . cerd includes:
| 214065800 | X1879 1 SPRING, power cord ground
j 161-3027-90 | X950 1878 1| CCRD, power, 230 volt
161002707 | 1879 1| CCRD, power, 230 volt
M S . cora includes:
| 214-0698L0 | X1879 1 SPRING, power cord ground
| - 7 | 354-0269-C0 1] RING, ornamental
i 8| 378-0573L0 1| FRLTER, mesh, (installed)
; 91 378.0576<CQ 1} RALTER, light, smoke gray
| 10 [ 286-0218-00 1{ PLATE, protector, clear
11| 016-0074-C0 11 CCVER, rain .
] 12 | 103003330 2| ADAPTER, 8NC to binding post
131 159-0023-C0 | X1800 1 FUSE. slow-blow, 2 amps, 3JAG
159-0025-00 | X1800 V| RUSE fast-blow, Y, amp, JAG
- 159-0028-00 | X1800 1| RUSE fast-blow, Yi amp, 3AG
1590018-00 | X1800 2| FRUSE slow-blow, 4/5 amp, 3AG
I
\ ® 7-25
-




Parts List—Type 453

NOTES

13

For Service Manuals Contact

8 Cherry Tree Rd, Chinnor
Oxon OXS 4QY

Tel- 01844-351694 Fax- 01844-352554
Email:- enquines@mauritron.co.uk
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Parts List—Type 453

ELECTRICAL PARTS

Values are fixed unless marked Variable.

Ckt. No.

818
875
8118
8175
8400

8401

8530w
8568
8596

85971
8629
8849
3973
8974

8975

81107
31108
31109

Tektronix
Part No.

150-0035-00
150-0030-00
150-0035-00
150-0030-00
150-G035-00

150-0035-00
150-0035-00
150-0035-00
150-0035-00
150-0046-00

260-0717-00
150-0035-00
150-0035-00
1£0-0030-00
150-0020-00

150-0030-00
150-C045-00
150-0047-00
150-0047-00

Neon, AID
Neon, NE-2V
Nean, A1D
Neon, NE-2Y
Neon, A1D

Neon, A1D
Neon, A1D
Neon, A1D
Neon, A1D
Incandescent

Neon, AID
Neon, A1D
Neon, NE-2V
Neon, NE-2V

Neon, NE-2Y
Incandescent
Incandescent
lncandescent

Tolerance =20% unless otherwise indicated.

Cl
a
Cs8
csC
o]

cc
CE
Cas

CSe

tFumished as a unit with SW549.

®

*285-0697-00

281-0817-00
281-0064-00
281-0102-C0
281-0044-00

281-0100-00
281-0577-00
281-0099-00

281-0083-00

281-0544-00
281-0099-00

281008600
281-0593-00

0.1 uf
15 pf
0.2-1.5 pf
17-1 pf
021.5 pf

1.47.3 pf
14 pf
1.3-5.4 pf
02-1.5 pf
S0 pt

S.8 pf
1.3-5.4 pf
02-1.5 pf
£00 pf
3.9 pt

Description

Bulbs

Capaditors

PT™M
Cer
Tub.
Air
Tub.

Air
Cer
Air

Mica
Cer
Air

Mica
Cer

S/N Range

CH T UNCAL

CH 2 UNCAL
CH 1-A Triggering

CH 1-B Triggering
A OR 8 UNCAL
A SWEEP TRIGGER

Mag on

POWER
Graticule Light
Graticule Light

&00v
200v
Var
Var
Var

Var

500v 59
Var
Yar

10%

500 v 10,
Var
Yar

10%



Parts List—Type 453

Capacitors {Cont'd)

Tektronix
Cxt. No. Part No. Description S/N Range
cn 281-£098-C0 1.2-35pf Air Var
a3 281-0617-C0 15 pf Cer 200 v
Cié 281053760 0.48 ot er 500 v
a7 281-5064-C0 0.2-13pr Tub. Var
ci8 2283-0063-C0 0.01 »f Cer S00v
2 283-0092-20 0.03 wr Cer 200 v 209, +80%,
Z4 283.0078C0 0.C01 uf Cer S00v
C3 283008040 0022 i Cer 25v —20% +80%
cg 281508120 1.3-13 ot : i"'ﬁi‘ Air Var
CL$ 28105/7-20 14 of ¥ Car S00v 5% 100-3659
CL 2810578 18 ¢t Car S00v % 3660-up
Z43C 281-£081-C0 1.8-i3 ot Air Var
CLD 281.3403-C0 39zt Cer S00 v 5%
CLA 281-C078-C0 1.47.3of Air Var
c&C 251-0078-C0 1.473p8 Air Ver
C43A 28120780 1.4730f Air Var
CsiC 231508188 1,333 of Air Ver
Ce 260028720 1 af EMT 35w
c4 28124045 22z Cer 200 v - =025pr
ca 283-0078-C0 0.CO1 zr Cer 00 v
"X 290024870 1 af EMT 35w
—
T 28350780 0.C01 s Cer 00 v
3 281333480 33z Cer =025 pf -
J« 782003220 470 z: Cer Z00v 5%,
ey 75388327 470 =t Car SCov s34 r
% 283.2081.0C A1 Cer a 25y —20% +80%
. e
s 783009200 205 o Cer 200 v —20% +80% -
33 783209200 2.03 uf Cer 200 v —20% +-80%
(el =083.0477-C0 a1 ar PTM &0 v .
ook 281.3817CC 5ot Cer 200 v
T34 28104400 203zt Tub. Var -
ey 28101023 1.7 of Air Var
73 281206400 3213 ef Tub. Var _
c’c 2813100C0 Tl Air Var
J¢TE 281357730 4ot Cer 00 v 59, X
2758 281-3099-00 1.3-34pt Air Var
ZiesC ) ey 02.15pf Var 9
CI0SE ) W08 g Mica 10%
ci08D 281054400 3épt Cer 500 v 10%
cos8 281009900 13-5.4pi Air Var I
2¢5C } " o 0233t Yar
TI0SE | 81208600 g Mica
C.350 28135930 39zt Cer 10% I
an 281.2098-L0 1.23.5 pf Air Yar
3 281-3817-00 iSat Cer 200v
Qs 281053700 0.68 of Cer 500 v [
Qv 281-0044-00 2-1.3 .
R -8l 021 3pt Tub Var For Service Manuals Contact !
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
7-28 Qven (350 4OV ® !
Tel- 01244, ¢ L BANes ARIRS4 . (
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Parts Llist—Type 453

CHASSIS (Cont'd}

Q
:‘Eg: PART NO. EF:E"AUMODEL No?;c. : DESCRIPTION
123 - ---- - 4| RESISTOR
...... -| mocunting herdware for each: [not included w/resistor)
211-0553-00 11 SCREW, 632x 1Y, inches, RHS phillips
210-0601-00 1| EYELET
210-0478-00 1] NUT, hex, resistor mounting
211-0507-C0 1| SCREW, 6-32x %4 inch, PHS phillips
124 - - - - - - 1| TRANSISTCR
...... .| mounting harcware: (not included w/transistor]
386-0143-C0 1| PLATE, micz insulator
211-0510-CO 21 SCREW, 4-32x ¥, inch, PHS phillips
210-0983-C0 2| ‘WASHER, wiculder
210-0802-C0 21 WASHER, 48 x /4 inch
210-0006-C0 1l LCCKWASEDR, internal, %6
210-0202-00 11 WG, soider, SE F6
210-0407-00 2| NUT, hex, $-32x Y, inch
1254 - -« - - - - 3| TRANSISTCR
...... .| mounting =zrdware for each: (not included wjtransistor)
387-0345-30 11 PLATE, insuicrer
211-0510-C0 2| ICREW, 3-32x 3, incn, PHS phiifips
210-0983-C0 2| “"WASHER, ¢ncuider
210-0802C0 2] 'WASHER, 38 x %, inch
210-0004-CO 1l LCCXWASHER, internal, 6
210-0202-C0 1| LUG, solder, SE ¥4
210-0407-00 21 NUT, hex, 332x Y, inch
126 | +07-0143C0 i 3RACKET, reguiator
------ -l mounting ~créware: (not included w/bracket)
211-0504-CO 4| SCREW, 632 x '/, inch, PHS phiilips
127 - - - - - - 1| TRANSFCRMER
------ -{ mounting ~crcware: (not included w/transtormer)
212-0520-00 | 100 3239 4| SCREW, 10-32x 1Y, inches, HHS
212.0576-C0 | 3240 4| SCREW, 1032 x 13/ inches, HHS
220-0410-CO 4] NUT, keps. 10-32 x3/y inch
128 | <07-0149.CO i 3RACKET, :ransformer
------ -| mounting ~crdware: {not included wj/bracket)
212-0004-C0 4| SCREW, 8-32x %/, inch, PHS phillips
1291 407-0146-00 1| 3RACKET, lower, vertical board
------ .| mounting hardware: [not included w/bracker)
210045700 21 NUT, keps, 5-32 x %), inch
130 470-0416-00 11 ASSEMBLY, Yerticai Output Amplifier board (See Ref., #134)
------ - assemoly includes:
388-0643-00 1 B8OARD, etched arcuit (wiring)
------ - board nciudes:
131 214-0506-00 é PIN, ccnnector, straight
132} 136-0220-00 4 SOCKET, 3 pin transistor
133 344-011900 4 CLIP, eiectricai
134} - - - - - . .| mounting hardware: (not included w/assembly)
2110114600 4] SCREW, 440 x %4 inch, PHB phillips w/washers
® 7-19



Parts List—Type 453

CHASSIS (Cont'd)
Q

:‘EOF: PART NO. EF:E"“/?OOEL %?s.c. T DESCRIPTION
135 | 407914700 11 BRACKET, upper, vertical preamp board
...... -| mounting hardware: (not included w/bracket)
211-5008-00 2| SCREW, 440x'/, inch, PHS phillips
211-0504-00 1] SCREW, ¢-32x Y, inch, PHS phillips
136 | 286-0201-00 1| PLATE, reer bulkhead
...... -| mounring harcware: {not included w/plate}
21250780 41 SCREW, 3-32x %, inch, Fii HS phiilips
1137 ------ 1| POT
\;v"_“_.-ﬁ ------ -| mounting hardware: {not included w{pct)
R 2105222-C0 11 LUG, soider, Y, inch
210004650 i LCCCWASHER, internal, .4C0 CD x 261 inch ID
2106940CO 1| WASHER, Y, IDx ¥ inch CD
210-0333-20 Tl NUT, nex, ',-32 x 3he Inch
1231 332.2031-50 1| HCLOER, fuse, singie
’ ...... -| meunting harcwere: (nor inciuded w/hcider
I 217335700 1| SCREW, &32x 3/ inch, PHS 2hiilios
i
137 348002400 2] GRCMMET, siasric, 5/ inca
G40 220.070 A VT SWITCH, thermei cuiour
...... -| meunning rardware: {nor inciuced w [ switch)
213004830 2| SCREW, ‘hreed curting, 532 x ¥, inch, 24§ phillios
1241 | 435-2426-30 i ASSEMBLY, fan moror {See Rer. =14
------ - assemoiy includes:
1475027500 1 MCTCR, ‘cn
142 1 349002100 i BLACE, ‘en
------ ) hiede incivces:
2133007 -c0 1 SCREW, fer, 10-32 x Y4 inch, HSS
143 | 254522000 ! RING, ‘en
...... - mounring hardware: {not inciuged w{ring clone)
211303346 3 SCREW, L0 x S/, inch, PHS w/lockwasner
R -| mounting tcrcware: {not inciuded w/assemoliy)
211082320 3| SCREW, &-32x 7, inch, FHS ohiilios
a3t 74314700 2] STRIP, cercmic, 7/, inchx 13 norcnes
N R - eacy sinp inciudes:
g 333004400 2 STUD, ayion
N R -| mounting hardware for each: {not ‘nciuded w/strip)
28120070 2| SPACER, ayion, Y, inch
For Service Manuals Contact
MAURITRON TEGHNICAL SERVICES
148§ 124314900 BChe(r)ry Tr )evga»(g“nnor 2} STRIP, ceramic, 7, inch x7 norches
xon PX¢ horrin e
15004600 | Tel-018A435155) Fax- 01844-352554 ,| S smo includes:
55004520 Email- enquiti%)maumron.oo.uk < STUD, ayion
...... ’ -1 mounting hardware for eqch: (not included w/strip)
361000700 2] SPACER, ayion, Y%, inch
1471 352.0025-0 1] HOLCER, ‘use, duai
...... -{ mounrning hardware: [not included whoider}
2N0%7 00 2| SCREW, 332x %%, inch, PHS phiilips
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Parts List—Type 453

CHASSIS (Cont'd)

Q
:EOF PART NO. EFF.SE“AUMODEL b::)(IJSC : DESCRIPTION
148 | 343-0120-C0 1] CLAMP, transistor heat sink
210-0627-00 11 RIVET, brass
149 | 214-0210-C0 1| ASSEMBLY, solder spool
------ - assemoly includes:
214-0209-C0 1 SPOOL, solder
------ -1 mounting hardware: {not included w/assembly)
361-0007-C0 P| SPACER, nylon, Y, inch
150§ 131-015740 2| CONNECTOR, terminal stand-off
151 | 131-0402-20 | 100 488 1| CONNECTOR, 5 pin (See Ref. $140 & F141)
131-0402-01 4894)@@ 1| CCNNECICR, 5 pin (see ref. 160 & 161)
------ Ad - cenneczer includes:
152 | 432-0056C0 | 100 488 ! BASE, 3 pin connector
432-0056-01 | 489 1 BASE, 5 pin connector
246-0041-00 1 STRAP, ground (not shown)
1531 432.0055-C0 1 BASE, sub, 5 pin connector
154 129-C078-C0 | 100 488 1 PCST, cround
129-0073-C1 | 489 1 PCST, ¢round
------ - meunring hardware: (not included w/rost alone)
210-6004-C0 1 LCCXWASHER, internal, =4
210-0406-20 | 100 488X 1 NUT, hex, £40x ¥ inch
211-C008-20 | x489 1 SCREW, 420x Y, inch PHS chiilics
1551 214.0584C0 4 PIN, cznnecting
156 | 385018720 2 RCD. swirch actuator
1571 214059120 1 ACTUATCR, toggle switch
158 | +07-0172%0 1 BRACKET, switch
------ - mcunring hardware: {not included w/bracket alone)
21101148 2 SCREW, L0 x 7/, inch, FHS
159 | 260-07150 1 SWITCH, toggle—115v-230 v Seiecor
------ - mounring hardware: (not inciuded wjswirch aione)}
210-004-C0 1 LOCCK'WASHER, internal, .400 CD x 241 inch 1D
210-0583-C0 2 NUT, fex, Y,-32 x %4 inch
160 - - - - - - -| mounning nardware: (not included wiconnector)
211-2017-C0 2| SCREW, 40 x ¥, inch, RHS phillips
210-0054C0 11 LOCKWASHER, #4 split
210-0994-00 1| WASHER, .1251D x .250 inch QD
161 | 214.0882-.C0 2} SPACZR, 5 pin piug
162 | 343-0004C0 11 CLAMP, ccble, % inch
------ -| mounnng hardware: (not included wiciamp)
210086300 11 WASHER, "D type
210-0457-20 1| NUT, ceps, 5-32x %, inch
163 | 348-005500 | 100 1758 2| GRCMMET, plastic, '/, inch
348-0056-00 | 1759 1| GRCMMET, plastic, ¥, inch
®
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Parts List—Type 453

FRAME & CABINET

SERIAL/MODEL NO. Q
[3 REF.|  pART NO. /

NO. EFF. DISC. : DESCRIFTION
; 1 | 200-0633-01 1 ASSEMBLY, front cover
1 ------ - assembly includes:
348-0081-00 1 CUSHICN, cover bottom
214-0631-00 2 PIN, hinge
- 2 | 214-0531-01 2 LATCH, chrome
,j 3 | 348-C013-00 4 FCOT, ruober
4 | 252-0571-00 T ZXTRUSICN, neoprene (3 feet)
5| 200-0641-00 ! CCVER, cccessory lid
Bt T A - cover inciudes:
J é | 214-0530-00 11 LATCH, gremmet
; 7 | 348-0082-00 B CUSHICN, accessory box lid
‘ 8 | 214-0529-00 ] LATCH, aiuncer
r-] 9 | 386-0210-00 PLATE, borom

------ zicre inciuces:
FQOT, ziastic
meunring neréware for each: (not inciuded w/foor aione)
SCREW, 3.32x Y, inch, PHS
SCREW, 3-32x %, inch, PHS
LCCKWASHER, spiit, £6
CLAMP, cctie, 7/, inch
meuniing ~aréwcre: inot included w/cicmp)

211-0504-00 | 1CO 3259
211-0807-C0 | 3240

210-0055-C0 | X3240
11 | 343-C005-00

, : 4 _44_<
=
)
s
3
&S
S
o]
g
8

o —

Ve —

211-3511-00 1| SCREW, é.32x ', inch, PHS
o 210-0863-C0 1| WASHER, "2 type
’: ] 210-0457-C0 11 NUT, <eps, 5-32x 5/, inch
— 12} 367-0058-00 1| HANCLE, czrrying
------ -| mcunring hcrdware: {not included w/handle) ;
211.0512-60 4] SCIEW, 6:22x Y, inch, FHS phiilips i
|
“] 13 | 214051300 2| INCEX. hendie ring
- 14| 2140816C0 2] SPRING, hencie index
‘ L 15 | 2€0-0602.00 For Servicge Manuals Contact 2| CEVER hendle
: 557! J Sl T T
| 16| 21+0578-00 MAURITRON {ECHNICAL SERVICES| - | U8 hancle index f ncluded wihub
L 8 Cherry [free Rd, Chinnor ;| mouning nqrcwpre or each: (no.r inciuded w/hub)
| ] 213-0129-00 Oxdn OX9 4QY i | SCREW, socker head, /,-20 x ¥/, inch
Tel- 01844-351694 Fax:- 01844-352554
| Email:- enqyries@mauritron.co.uk )
| 17 | 214-0558-01 2| SCREW, ceoiner larch
| 3540175-00 21 RING, rercining
T 18 | 426-0258-00 P FRAME, recr
| 19 | 348-0078-00 +| FCOT, beay and cord hoider
- 20 | 248-007%9-00 41 ECOT, coo
} 21| 212-0082-00 4| SCREW, 8-32x 1Y, inches, PHS phillips
N 22 | 250-0642-00 1| SWITCH, toggie—lUNE VOLTAGE RANGE
’ R B AR -| mounting hardware: {not inciuded w{swirch)
210-0046-00 1 LOCKWASHER, internal, .400 OD x .261 iach 1D
‘ B 210-0940-C0 1| WASHER, ', 1D x ¥ inch OD
; 210-0562-00 2| NUT, hex, %—0x %, inch
| 23 | 3446004300 1| STRAP, ground
]
\
| 1
|
| _] ® 7-23
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MAURITRON

8

Tel:- 01844-351

Oxan OXQ 4QY

[ECHNICAL SERVICES
Cherry ['ree Rd, Chinnor

694 Fax:- 01844-352554)
Email- enqujries@mauritron.co.uk

FRAME & CABINET (Cont'd)
REF. SERIAL/MODEL NO. Q
PART NO. T DESCRIPTION
NO. EFF. olsc. Y.
24| 129-0020-C0 1| POST, binding
------ - post includes:
355.0503-00 1 STEM, adapter
200-0072-C0 1 CAP, binding post
...... -| mounting hardware: (not included w/posi)
220-0410<C0 1] NUT, keps, 10-32 x ¥%; inch
25§ 129006400 1| PCST, binding
...... -| meunting hardware: [not inciuded wlzost)
323.0181-20 1] BUSHING, nylon ;
210-0457-20 Tl NUT, keps, 6-32x %4 inch
25| 214043450 1] GUARD, swiich
7| 286-0211L0 1| PLATE, reor overlay
...... -| mounting hardware: (not inciuded wjpiare}
211-0885-C0 4| SCREW, 6-32x '/, inch, THS phiilios
281 378-0744<C0 1] SCREEN, fiter
291 278.0033<80 V| FILTER, air
20| 220-C082-C 1l HCUSING, fan fiiter
...... -| mounring hardware: (nor inciuded wihcusing)
213-0107-30 41 SCREW, thread forming, 4-20x '/, inck, “HS chillips
31| 288-02C9-C0 1| PLATE, top
32| 42602400 2| FRAME, raii
------ -] mounring hardware for each: (not inciuced wjfreme)
212-5388-30 ; 4| SCREW, 10-32x 34, inch, FHS chiilics
~
i
i !
i !
! .
L i
! ! For Servicg Manuals Contact

7-24
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STANDARD ACCESSORIES

Parts List—Type 453

=

-

.
1o

|
| . - REF.| ARt NO _SERAL/MODEL NO: | 3 DESCRIPTION
NO. ) EFF. o1sC. | v
| 1| 010-0188-CO0 | 21 PRCS3E, package, P6010, 10X, 42 inches, BNC
- 2] 070-0478C0 . 21 MANUAL, instruction
31 012-0092-C0 1 JACK 3NC — Post
| 4] 012007620 1| CABLE, 300, 8NC both ends
5 5] 103L013-C0 1| ADAPTER, power cord
& 161-0024-C ico 1878 11 CCRD, power, 115 voit
161-0024-01 | 1879 1| CCRD, power, 115 voit
Sy I S BN ; . cerd includes:
| 214065800 | X1879 1 SPRING, power cord ground
j 161-3027-90 | X950 1878 1| CCRD, power, 230 volt
161002707 | 1879 1| CCRD, power, 230 volt
M S . cora includes:
| 214-0698L0 | X1879 1 SPRING, power cord ground
| - 7 | 354-0269-C0 1] RING, ornamental
i 8| 378-0573L0 1| FRLTER, mesh, (installed)
; 91 378.0576<CQ 1} RALTER, light, smoke gray
| 10 [ 286-0218-00 1{ PLATE, protector, clear
11| 016-0074-C0 11 CCVER, rain .
] 12 | 103003330 2| ADAPTER, 8NC to binding post
131 159-0023-C0 | X1800 1 FUSE. slow-blow, 2 amps, 3JAG
159-0025-00 | X1800 V| RUSE fast-blow, Y, amp, JAG
- 159-0028-00 | X1800 1| RUSE fast-blow, Yi amp, 3AG
1590018-00 | X1800 2| FRUSE slow-blow, 4/5 amp, 3AG
I
\ ® 7-25
-
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NOTES

13

For Service Manuals Contact

8 Cherry Tree Rd, Chinnor
Oxon OXS 4QY

Tel- 01844-351694 Fax- 01844-352554
Email:- enquines@mauritron.co.uk
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Parts List—Type 453

ELECTRICAL PARTS

Values are fixed unless marked Variable.

Ckt. No.

818
875
8118
8175
8400

8401

8530w
8568
8596

85971
8629
8849
3973
8974

8975

81107
31108
31109

Tektronix
Part No.

150-0035-00
150-0030-00
150-0035-00
150-0030-00
150-G035-00

150-0035-00
150-0035-00
150-0035-00
150-0035-00
150-0046-00

260-0717-00
150-0035-00
150-0035-00
1£0-0030-00
150-0020-00

150-0030-00
150-C045-00
150-0047-00
150-0047-00

Neon, AID
Neon, NE-2V
Nean, A1D
Neon, NE-2Y
Neon, A1D

Neon, A1D
Neon, A1D
Neon, A1D
Neon, A1D
Incandescent

Neon, AID
Neon, A1D
Neon, NE-2V
Neon, NE-2V

Neon, NE-2Y
Incandescent
Incandescent
lncandescent

Tolerance =20% unless otherwise indicated.

Cl
a
Cs8
csC
o]

cc
CE
Cas

CSe

tFumished as a unit with SW549.

®

*285-0697-00

281-0817-00
281-0064-00
281-0102-C0
281-0044-00

281-0100-00
281-0577-00
281-0099-00

281-0083-00

281-0544-00
281-0099-00

281008600
281-0593-00

0.1 uf
15 pf
0.2-1.5 pf
17-1 pf
021.5 pf

1.47.3 pf
14 pf
1.3-5.4 pf
02-1.5 pf
S0 pt

S.8 pf
1.3-5.4 pf
02-1.5 pf
£00 pf
3.9 pt

Description

Bulbs

Capaditors

PT™M
Cer
Tub.
Air
Tub.

Air
Cer
Air

Mica
Cer
Air

Mica
Cer

S/N Range

CH T UNCAL

CH 2 UNCAL
CH 1-A Triggering

CH 1-B Triggering
A OR 8 UNCAL
A SWEEP TRIGGER

Mag on

POWER
Graticule Light
Graticule Light

&00v
200v
Var
Var
Var

Var

500v 59
Var
Yar

10%

500 v 10,
Var
Yar

10%



Parts List—Type 453

Capacitors {Cont'd)

Tektronix
Cxt. No. Part No. Description S/N Range
cn 281-£098-C0 1.2-35pf Air Var
a3 281-0617-C0 15 pf Cer 200 v
Cié 281053760 0.48 ot er 500 v
a7 281-5064-C0 0.2-13pr Tub. Var
ci8 2283-0063-C0 0.01 »f Cer S00v
2 283-0092-20 0.03 wr Cer 200 v 209, +80%,
Z4 283.0078C0 0.C01 uf Cer S00v
C3 283008040 0022 i Cer 25v —20% +80%
cg 281508120 1.3-13 ot : i"'ﬁi‘ Air Var
CL$ 28105/7-20 14 of ¥ Car S00v 5% 100-3659
CL 2810578 18 ¢t Car S00v % 3660-up
Z43C 281-£081-C0 1.8-i3 ot Air Var
CLD 281.3403-C0 39zt Cer S00 v 5%
CLA 281-C078-C0 1.47.3of Air Var
c&C 251-0078-C0 1.473p8 Air Ver
C43A 28120780 1.4730f Air Var
CsiC 231508188 1,333 of Air Ver
Ce 260028720 1 af EMT 35w
c4 28124045 22z Cer 200 v - =025pr
ca 283-0078-C0 0.CO1 zr Cer 00 v
"X 290024870 1 af EMT 35w
—
T 28350780 0.C01 s Cer 00 v
3 281333480 33z Cer =025 pf -
J« 782003220 470 z: Cer Z00v 5%,
ey 75388327 470 =t Car SCov s34 r
% 283.2081.0C A1 Cer a 25y —20% +80%
. e
s 783009200 205 o Cer 200 v —20% +80% -
33 783209200 2.03 uf Cer 200 v —20% +-80%
(el =083.0477-C0 a1 ar PTM &0 v .
ook 281.3817CC 5ot Cer 200 v
T34 28104400 203zt Tub. Var -
ey 28101023 1.7 of Air Var
73 281206400 3213 ef Tub. Var _
c’c 2813100C0 Tl Air Var
J¢TE 281357730 4ot Cer 00 v 59, X
2758 281-3099-00 1.3-34pt Air Var
ZiesC ) ey 02.15pf Var 9
CI0SE ) W08 g Mica 10%
ci08D 281054400 3épt Cer 500 v 10%
cos8 281009900 13-5.4pi Air Var I
2¢5C } " o 0233t Yar
TI0SE | 81208600 g Mica
C.350 28135930 39zt Cer 10% I
an 281.2098-L0 1.23.5 pf Air Yar
3 281-3817-00 iSat Cer 200v
Qs 281053700 0.68 of Cer 500 v [
Qv 281-0044-00 2-1.3 .
R -8l 021 3pt Tub Var For Service Manuals Contact !
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
7-28 Qven (350 4OV ® !
Tel- 01244, ¢ L BANes ARIRS4 . (
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Ckt. No.

clig
a3
C124
C130
C143A

C1438
1438
C143C
C143D
Cl44A
C144C

Cl45A
C145C

c1s3

czé1

Clé4

C246
ccss
cze?
cl98
cz99

a2
Qs

26
az7

Tektronix
Part No.

283-0068-00
283-6092-00
283-0078-00
283-0080-00
281-0081-00

281-0577-00
281-0578-00
281-£081-00
281-0603-00
281-£078-00
281-0078-00

281-0078-00
281-0081-00
290-0247-00
281-0404-C0
28307800
290-0247-G0

281-0504-00
281-0534-C0
283-0032-00
283-0032-C0
283-C081-C0

283-0081-30
285-0498-00
283-0047-C0
283-C040-C0
283-C081-00

283-C060-00
281057700
281-C081-00
281-0403-00
281.C081-00

281059200
281-0505-00
281059300
281-0505-00
283-0081-00

281-0503-00
281-0503-00
281-0572-00
283-0080-00
281050300

281-0503-00
281-0572-00
283-0080-00
281-0504-00
2810572-00

0.01 uf
0.03 uf
0.001 nf
0.022 uf
1.8-13 pf

14 pt
18 pt
1.8-13 pf
39 pt
1.47.3 pt
1.4-7.3 pf

1.4-7.3 pt
1.8-13 pf
1 uf

2.2 of
0.001 uf

1 uf

10 pf

33t
470 pr
470 of
0.1 ur

0.1 uf
0.0082 nf
270 of
100 of
0.1 uf

100 pr
14 of
1.8-13 pt
39or
1.8-13 pf

4.7 pt
12 of
3.9 pf
12 pt
0.1 uf

8 pt

8 pf

6.8 pf
0.022 uf
8 pt

8 pt

6.8 pf
0.022 uf
10 pt
4.8 pt

Capacitors (Cont’d]

Description

Cer
Cer
Cer
Cer
Air Var

Cer
Cer
Air Yy ar
Cer gt
Air Var
Air Var

Air Yar
Air Var
EMT
Cer
Cer
EMT

Cer
Cer
Car
Car
Cer

Cer
PTM
Cer
ar

Cer

Cer

Cer

Air Var
Cer

Air Var

Cer
Cer

ar
Cer
Cer

Cer
Cer
Cer
Cer

ar

Cer
Cer
Cer
Cer
Cer

dﬁ'

£00 v
200 v
200 v

25v

00 v
£00 v

f00v

Sv
00 v
500 v

3Sv

200 v

00 v
00 v
25v

25v
100 v
SCOv
200 v
25v

200 v
S00v

S00v

200 v

300v
25v

00y
S0 v
25v
500 v
500 v

Parts List—Type 453

S/N Range

—20% +-80%

—20% --80%

5%, 100-3659
5%, 2660-up

5%

=0.25 pf

10%
=0.25 pf

%

5%

—20% +-80%

—20% +80%
5%
5%
5%

—20%, +80%

o/
e

5%
5%

0.5 pf
10%
10%
10%
o/

“nyos
—20 s /o

=0.5pf
=0.5pf

10%

—20% +80%
=0.5pf

0.5 pf
10%

—20% +80%
10%

10%

7-29




Parts List—Type 453

Tektronix
Ckt. No. Part No.
C323
C231
C334
4
C24

281-0081-00
283-C020-CO
281-0081-60
283-0080-CO
28105720

Cy

283-0077-C0
Ccz4

283607760

C2s1 283-0073-30
243 283405200
Cr 28307320

203 283-£380-20

C2 283-L0927
43 28380450
~i 14

~-=iaQ

283-0080-20

c47 283-0050-C0

Ca21

283L081-20
422 283-0080-50
Ci24 283-C0&0-20
T2 28105100
CLG2A 281020522
CLz 281085720
T3 283001300
C3s 2810352200
C39 283-£048C0
T8 283-0%2<0
LY 28300800
L8 283-0023-C0
T34 28380280
Co

28350800

JX7 283008120

Capacitors (Cont'd)

Description

1.3-13 pf Air Var
0.022 uf ar
1.8-13 pf Air Var
0.022 uf Car
63 pf Cer
320 of Cer
32007 Car
0.Ca1 uf Cer
003 uf
2.C01 uf
3.002 uf
323 uf
J.001 »f Cer
0.322 uf Car
22 uf Cer
R Cer
2.022 4f Cer
L2 uf Cer
22z Car
2zt Cer
1.85f ar
0071 «f Car
iCO =f Cer
C.C1 usf Car
0.03 uf Cer
2.022 of Cer
2.0022 o Cer

Car
Cer
Cer

T3 28108228 47 ar Cer
CiT3 281060220 28zt ar
J482 2813382300 100 2 Cer
233 250-024800 3.2 EMT
<253 2383008000 A.022 f Cer
J45T 233C0%2.20 2.03 if Cer
453 280025720 iar EMT
=99 280325720 It EMT
23353 281352500 470 ar Cear
N

281052550

258108280 Zar ar
< S8-0080C0 2072 Cer
& -85-308000  Jonn Cer
) 31952500 4rp oy Cer

S8 Cer

281-C010<C0 4

in
iil
{n
4]

-,

25v

25y
500 v

00y

200 v
SC0 v

25v

100 v
25v
25y

25y
25v
25v
SC0 v
200 v

00 v
1000 v
3%0v
200 v
200 v

00v
Cov
350 v
15v
Ly

200v
35v

3Sv

00 v
S0v

&00 v

2Sv

S0 v

S/N Range

—~20% 480,

—=20% +30%,

100-2499%
109,

5%

5%

—Z20% 202,

—20% ~30%,

—20% +20%,
5%,

—20% ~20%,
~ ~

*—10?’, 7—600,5,

—20% +20°
—~20°, =203,
—20% +30¢,

109,

~Mas . A
—20% -0,

20° 2N or
*40,;-7’&0?;,

—20% 30
—20% +&0%

SN
9
—20% +80%
—20% +30%




Tektronix

Ckt. No. Part No.
C5308 283-0097-00
C530C

C530D0

C530e *295-0089%-00
C530F

C330G

C330H 281-0523-00
CZ30J 281052300
CZ30K 283-0032-00
C534 283-0092-00
Cs37 281-0572-00
c338 281-0558-00
C345 290-0135-00
Cs47 281-0523-00
czsoc 281-0525.00
C330D 285-0699-00
C3Z0E 290-0282-00

S20F 290-0283-00
Czz0G 290-0284-00
C320H 281-0519-00
C359 283-0081-00
C341 283-0060-00
C3é6 281.0525.00
Cz48 283-C057-00
C3s9 Use 283-0078-00
cn2 281-0519-00
Cz86 283-0080-00
cz97 283-0092-00
Cs98 290-013500
s 290-0135-00
C302 281-0510-00
C313A 281-0505-00
3138 281-0557.00
css 283-0013-00
G316 281.0523-00
C3z2 283-0068-00
Cs30 283-0092.00
C334 283-0080-00
C439 283-0080-00
Cé42 283-0080-00
Cs58 283-0080-00
C441 283-0028-00
Casd 283-0028-00
C346 283-0080-00
Css7 283-0081-00
Ca73 281-0622-00
Cé7¢ 281-0540-00
cs88 281-0602-00
®

84 pf
0.001 pf
0.01 uf
0.1 uf

10 uf

100 pf
100 pf
470 pf
0.03 uf
4.8 pf

18 pf

15 uf
100 pf
470 pf
0.0047 uf

0.047 uf
0.47 uf
4.7 uf
47 of
0.1 uf
100 pf

470 pt
0.1 uf
0.001 pf
47 of
0.022 uf
0.03 ut

15 uf
15 uf
22 pt
12 pf
1.8 pf

0.01 uf
100 pf
0.01 uf
0.03 uf
0.022 uf

0.022 puf
0.022 uf
0.022 uf
0.0022 uf
0.0022 nf

0.022 .f
0.1 uf
47 pf
51 pf
68 pf

Capacitors (Cont’

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree 3d, Chinnor
Oxon CX9 40y
Tel:- 01844-351694 Fax-- 01844-352554

d} Email- enquiries@mauritron.co.uk

Parts List—Type 453

Description

S/N Range
Cer 1000 v 29,
Timing Capacitor
Cer 350v
Cer . . 350v
Cer g 59
Cer 200v —20%, +80%,
Cer 500 v 10%
Cer 500 v
EMT 20v
Cer 350v
Cer 500 v
PTM 100 v 10%,
EMT Sy 109
EMT 35v 109,
EMT 35v 109
Cer S00v 109,
Cer 25y —20%, +-80%, X3450-up
Cer 200 v 33
Cer 500 v
Cer 200 v —20% =809,
Cer S00v
Cer 500 v 10°4,
Cer 25v —20% ~80%,
Cer 200 v —20% +80¢%,
EMT 20v
EMT 20v
Cer 500 v
Cer 500 v 10%,
Cer S00v
Cer 1000 v
Cer 350v
Cer 00v
Cer 200v —20% +-80%,
Car 25v —20% +30%
Cer 25v —20% +80%,
Cer 25v —20% +80%,
Cer 25v —20% +80%,
Cer Ov
Cer S0Ov
Cer 25y —20% +-80%,
Cer 25v —20% +-80%,
Cer 500 v 1%
Cer 5%
Cer 500 v 5%

731
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Parts List—Type 453

Tektronix

Ckt. No. Part No.
C398 290-0267-00 T uf
Cé59 290-0267-C0 1 uf
@02 281-0580-00 470 pf
Co4 281-0628-00 15 of
<05 281-0580-C0 470 pf
a5 283-0080-C0 0.022 uf
o2 281-0580-00 470 of
31 283-0040-C0 100 of
(k] 283-0020-G0 0.022 45
C YA 281-£010-G0 4325 pf
408 283-C097-00 &4 of
<Lc ) 0.cot ‘u.f
S "2950079.c0 001 uf
G 0.1 uf
cer ) 1 uf

<O 281082200 1C0 of
cu 1.83-6092-00 0.03 uf
o 281042400 3307
T 281.0523-00 10 of
o 250-024801 130 ot
T 28308000 0.022 uf
cA 283508000 0.022 4f
73 233311420 JL3 of
e 283-LC80-C0 0.022 uf
T3 281.03138-C0 47 ¢
33 282308000 0.022 =f
57 283-8G%2-C0 0.03 uf
= 290-0135C0 1S ur
=9 250-0135-20 15 uf
04 283505900 T ur
228 "33 c080-20 0.022 .f
cer 283508000 0.022 u¢
czcs 283005920 Var
"ty) 281008400 0213507
388 285057200 A1 af
392 281508400 0.2-1.3 of
cses 1900246720 1 «f
C390 290-0267-C0 1 uf
502 285-0622-00 0.1 uf
CFC4 283-004400 0.C01 ¢
k] 285-062200 0.1 uf
337 290-0209-C0 30 uf
=xh)] 28331200 0.015 4f
343 283-0170<0 0.015 ¢
eV 283012000 0.015 4f
T2 283-0120-C0 0.015 u4f
53 281053800 300 pf

Capacitors (Cont'd)

Description

EMT
EMT
Cer
Cer
Cer

ar
Cer
Cer
Cer
Cer Var

Cer

Timing Cagaditer
e

ar
ar
Car
Cer
EMT

Cer
Cer
Cer
Cer
Cer

Car
Cer
EMT
EMT
Cer
Cer

Car

Cer
Tuo. Yar
PT™M
Tub. Ver
EMT

EMT
PTM
Cer

EMT

Cer
Cer
Cer
Cer
Cer

"3

35v
S00v
400 v
00 v

500 v
200v
25v

1000 v

350v

2C0v
00v
350v

15v

25v
25v
200 v

C0v

v
200v
Dv

20v

25y
2Sv

200 v
3Sv

~

v
100v
3000 v
100 v
28v

2500 v
2500 v
2500 v
2500 v
10,000 v

S/N Range

10%
3%
10%

—20% +-80%,
10%

5% !
—20% +-80%,

2%

—20% +80%

Zor
9%

—20% +80%
—20% +80%

—20% +80%

—20% +80%

X2500-up
—20% +80°,

—20% 80,
X2500-up

—10% +75%

T
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For Service Manuals Contact
MAURITRON TECHNICAL SERVICES fed
8 Cherry Tree Rd, Chinnor Parts List—Type 453
Oxon CX38 4QY
Capacitors (Cont'd)Tel:- 01844-351684 Fax:- 01844-352554
Email:- enquiries@mauritron.co.uk

Tektronix
Ckt. No. Part No. Description S$/N Range
954 283-0021-00 0.001 uf Cer 5000 v
C961 281-0536-00 500 pf Cer 10,000 v
C966 283-0120-00 0.015 uf Cer 2500 v
C972 283-0079400 0.01 uf Cer 250 v
976 283-0044-00 0.001 pf . Cer 3000 v
c979 283-0040-00 100 pf ' Cer 200 v 5%
CoGsgn 285-0622-00 0.1 uf PTM 100 v
CyeS 285-0572-400 0.1 uf PTM 200v
1023 283-0079-L0 0.01 uf Cer 250 v
C1034 281-0043-C0 0.7-3 pf . Tub. Var
C1037 281-0538-C0 1 pt or 500 v
Cio41 283-0092-C0 0.03 uf Cer 200 v
Ci043 283-0057-00 0.1 puf Cer 200 v —20% +20%
Ciod4 283-0057-G0 0.1 uf Cer 200 v —20% +¢80%
C10+8 283-0092-C0 0.03 uf Cer Z00 v
cCi0s51 28300920 0.03 wuf ar 200 v
cics2 283-6079-C0 0.01 uf Cer 250 v
ci102 285-0696-C0 0.5 uf PTM 400 v 109,
c1105 283-0080-0 0.022 uf Cer 25v —20% +80%
Citnl 285-0564-G0 0.022 uf PTM 200 v 10%
a2 290028100 1500 uf EMC 25v
C1l4 290-0171-20 100 wf EMT 12v
i 290-0162C0 22 uf EMT 35v
cilzs 283-0078-G0 0.001 wuf Cer 200 v
cil4 285-05466-C0 0.022 uf PTM 200 v 10%,
Cl142 290-0281-C0 1200 uf EMC 25v
C1151 290014200 22 uf EMT 35v
Cl154 283-0078-C0 0.001 uf Cer 200 v
Cl1s4 290-0284-G0 50 uf EMT 25v —10% +75%
amn 285.0546-C0 0.022 uf PTM 200 v 10%
Q2 290-0280-C0 200 uf EMC 150 v
s 290-0198-C0 17 uf EMT 150 v —15% +30%
clig4 283-0078-C0 0.001 uf Cer S00v
Qiiss 285-0622-00 0.1 uf PTM 100 v
i 283-0006-C0 0.02 nf Cer 500 v
C1194 290028500 4 uf EMT 200 v —10% +50%
a0 285-05546-00 0.022 uf PT™M 200 v 10%
C1202 290-0280-00 200 uf EMC 150 v
Q204 290-0214-00 10 uf EMT 250 v
am 285.0566-00 0.022 uf PT™M 200 v 10%
Q1281 290-0267-00 1 uf EMT 3Sv
Q1255 285-0595-00 0.1 puf PTM 100 v 1%
C1286 283-0010-00 0.05 uf Cer Qv
®1 7-33




Parts List—Type 453

Ckt. No.

D18
D24
D3
Dz8
o118

o124
D123
2159
o201
2202

22

2204
27204
2207

2703

~rn
“iw

Tektronix
Part No.

*1520185-C
*152-0185C0
152-0166-C0
*152.0185-C0
*152-0185-C0

Vvin

-0146-C0

— st ot 2
SIS BN NG

th tnh(n

2014150

132014130
152014100
15201410
132014120
132014100

122014120
*122018530
132014120
*1520185-C0
13201410

*152-0185C0
122018500
13200760
152007400
132014150

1520144-C0
*1520185C0
*122-0185¢0
*152-0185C0
132-0188-C0

*152-0185<0
*1320185-¢0
*152-0185C0
*1220185C0
*15201530

*152012500
*1520153-00
*152018500
*152-01850
*1520153.00

*15201250
*152-0185C0
*1520185<C0
*1520185-0
*152-0185-00

Silicon
Silicon
Zener

Silican
Siliczn

Siliczn
Zaner
Zener
Siiicon
Siticen

Silicen
Silican
Siiicon
Silicen
Siiicen

Siilezn
Silicen
Stiiczn
Silicen
Siiicon

Siliczn
Silicen
Zzner
Zener
Silicen

Zener
Silicen
Silicen
Siiicen
i
Zener

ilicen
ilicon
iiican
Siiicen
Siiicon

NN D An

Tunnei
Silicen
Siticen
Silican
Silicon

Tunnei
Silicen
Silicon
Siiicon
Siiicon

Diodes

Description

Reolaceable by 1N3605
Replaceable by 1N3605

IN753A

62v, 04w, 5%

Replaceadle by 1N3605
Reglaceable by 1N3405

Replacechle by TN3405

IN733A
1N935

IN3405
IN3605

1N3405
IN3405
1N3405
1N3405
1N3805

1NZ26C5
Repiccechie
1N3405
Regiacecble
TN32405

Renlaceable
Regiccecbie

62v, 04w, 5%

9v, 3% T.C.

sy 1N3605

oy 1N3405

Sy 1N3605
Sy 1N3605

1N4372 v, 04w, 10%
1N4372 Sv, 0w, 10%
IN3305 *

IN753A $2v, 04w, §%
Repiaceable 2y 1N3405
Reciacecble zy 1N3405
Repiccectie by 1N3405
IN7S3A 3.2v, 04w, 5%
Repiccectle 5y IN3405
Resicceccie 2y 1N3405
Reciaceandle 5y 1N3405
Repicceable sy IN3405
Repiaceadie oy 1N4244

Selected TD3A 47 MA

Repiaceabie by 1N4244
Repiocechle by 1N3&0S
Replaceabie Sy 1N340S
Repiaceabie by 1N4244
Seiected TD3A 47 MA
Repiaceable by 1N3405
Repiaceable by 1N3405
Repiaceable by 1N3405
Repiaceadle by 1N3&05

S$/N Range

——

—

M 3 =




Ckt. No.

D529
D533
Ds33
D542

D544

D546
D547
0552
D555

D536
D559
D586
D575
Ds83

D584
D51
D572
D593
D594

D595
D431
D432

D&34

Dé&3S
D&38
0441
D&55
Déss

D&ss

D475
D478
0701

D705
0714
077
D728
o7}

D742
D742
0748
0752
D753
D754

Use

Tektronix
Part No.

*152-0185-00
*050-0290-00
*152-0249-00
*1520185-00
*152-0185-00

152-0064-00

*152-0185-00
*152-0185-00
*152-0185-00
*152-0185-00
*152-0185-00

*152-0185-00

152-0217-00
*152-0185-00
*152-0185-00
*152-0185-00

*152-0185-00
*152-0185-00
*152-0185-00
*152-0185-00
*152-0185-00

*152-0185-00
*1520185-00
*152-0185-00
*1520185-00

152-0144-00

*1520185-00
*152018500
*152-0185-00
*152-0185-00
*152-0185-00

*152-018500
*152-0185-00
*152-012500
*152-0153-00
*152-0153-00

*152-0125-00
*1520185-00
*152-0185-00
*1520185-00
*1520185-00

*150-0290-00
*152-0249-00
*152-0185-00
*152-0185-00
*152-0185-00
*1520185-00

Silicon

Silicon
Siiicon
Silicon
Zener

Silicon
Silicon
Silicon
Silicon
Silicon

Silicon
Zener

Siiicon
Silicon
Silicon

Silicon
Silicon
Silicon
Silicon
Silicon

Silicon
Silicon
Silicon
Silicon
Silicon

Silicon
Silicon
Silicon
Silicon
Silicon

Silicon
Silicon
Tunnel
Silicon
Silicon

Tunnel
Silicon
Silicon
Silican
Silicon

Silicon
Silicon
Silicon
Silicon
Silicon

Diodes (Cznt'd)

Description

Reziaceable by 1N3405
Recsiacement kit
Assamply

Reciaczable by 1N3405
Reziccectle by 1N3605

1N?41 10v, 04w, 5%

Recicceable by 1N3605
Recicceaple by 1N3605
Recicceable by 1N360S
Rez:iccecbie by 1N3605
Reziaceable by 1N3605

Rezicceabie by 1N3605
IN7S8A 82v, 04w,
Recicceanie by 1N3405
Rec:cczable by 1N3605
Rec:cceable by 1N3605

Reziczeanle by 1N3605
Rezicceanie ny 1N3605
Recziccecbie by 1N3605
Rezicceable by 1N3405
Recieceanle by 1N3405

Reciczeanle by IN3405
Reciaceanle by 1N3605
Recicceanle oy 1N3605
Reciccecble by 1N3405
IN723 82v, 0.4 w,

Rezicceanle by 1N3605
Recicceable by 1N3605
Recicceable by 1N3605
Recicceable by 1N3405
Recicceable by 1N3605

Rez:cceable by 1N340S
Regicceable by 1N36405

5%

5%

Seiecred TD3A 47 MA

Recicceanle by 1N4244
Reptaceable oy 1N4244

Seleced TDJA 47 MA

Repiaceable by 1N3405
Repiaceable by 1N3405
Repicceable by 1N3405
Repiaceable by 1N3405

Repiacement «t
Assembly

Repicceable by 1N3&05
Repiaceable by 1N3405
Repiaceable by 1N340S
Repiaceable by 1N3405

Parts List—Type 453

S/N Range

100-2589
2590-up

For Service Manuals Contact
MAURITRON TECHNICAL $:HVICES
8 Cherry Tree Rd. Chinnor
Oxon QX9 40Y
Tol:- 01844-351654 Fax-- 01844-352554
Email:- enquiries@mauritron.co.uk

100-2589
2590-up




Parts List—Type

Ckt. No.

D755
2734
D744A.8
D785
2776

777
D&%
2as?
Casl
2&n

o584

2949
>
~cza
258
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453

Tektronix

Part No.

*152-0185-00
*132-0185-00
*152-0151C0
*1320125C0
=152-0185-C0

*152-018500
*152-0153-C0
*1520153-00
152-0141-00
122014100

*152-8061-00
152-0192-00
152-0192C0

*152-0185-C0

=152-0185C0

122012600
*122-0185-0
152-CC02-00
132002-C0
152-0198-C0

*1520185C0

152014200
152-0086-C0
*152-0185<0
122015000
*132-3185.C0

*1320185<¢0
*1520185C0
152004600
152004600
15202130
1520086-00

15900230
159001800
1390180
159-0025-C0
159002800

Stiicon
Silicen
Silican
Tunnei
Siiicon

Siitezn
Siiicen
Silicon
Silicen
Siiicen

Stilcan
Reciifier
Rectifier
Siliczn
Siiicen

Stiiccn
Stileen
Siliezn
Siitcen

2 Uy
F
0O 000
=1 =1

Zener
Silicon

2 Amp

0.8 Amp
3.8 Amp
0.5 Amp
025 Amp

3AG
3AG
3JAG
3AG
3AG

Diodes (Cont'd)

Description

Replaceadle by 1N3405
Replaceable by 1N3605

Assy, Maiched pair of 1N3605
Selecred TD3A 47 MA
Reclaceasle by 1N340S

Replaceadie by 1N340S ,
Repiacechie by 1N4244. ﬁ?‘@!‘*
Repiaceasie by 1N4244

IN2405

IN3805

Tek Spec

Varo 7701-3X

Vero 7701-3X
Reglacecdie hy 1N2405
Repicceczie by 1N2405

INZ024A 15v, 1w, 10%,
Repziacectie by 1N23405
IN1329

1N1329

MRI032A Moterola)

IN935 v, 33 T.C
MR1032A Mereroig)
Reclaceasie 5y 1NZ405
Reoiccechle 5y 1N3&05
Reciacecsie 2y 1N340S

IN972 0v, 04w, 10%
IN3194

Reoicceczie by 1N3&05
INZ0373 v, 1w, 5%
Resicceabie av 1N30S

Reclacechie oy 1N2805
Reptaceable by 1N340S
IN3194

IN3194

IN3032 Iv, 1w, 0%
IN31%4

Fuses

Slow-8low
Slow-8low
Slow-3low
Fast-8low
Fast-Blow

S/N Range




A O I

DL

i

N

S .

L

:
L
E

Tektronix
Ckt. No. Part No.
J1 131-0352-00
J101 131035200
1402 131-0274-00
1529 131-027400
729 131027400
P1101T Use 131-0402-01
LR&F *108-0345-00
L30 276050700
L43A *114-0170-00
LR104F *108-0345-00
L130 276-0507-00
L143A *114-0170-00
LR287 *108-0329-00
L300 *119-0029-C0
1301 *108-0220-C0
1302 *108-0277L0
3n *108-022000
L2341 276-0507-C0
LR347 *108-0328-00
371 276050700
LR377 *108-0328-00
L449 Use *108-0181-01
L484 *120-0382-00
1498 274050760
L4959 27605070
L5346 276050700
L598 276050700
L5999 276-0507-L0
L4872 *108-0181-C0
L4578 276050700
L&%9 276-0507-00
744 274050760
o8 276-0507-C0
99 276050700
1884 108-0254-00
1898 276050750
L899 276050700
L980 *1080321-00
L989 *108-0295-00
Q34 *1510139-00
QsS4 *151- 014700
Q43 *151-0133-00
Q84 *151-016700
Q94 151014700

tFurmnished as a unit with SW1102.

ot

Connectors

Description

Connector, BNC

Connector, BNC

Connector, BNC, chassis mtd.
Connector, BNC, chassis mtd.
Connedor, BNC, chassis mtd.
Connector, Assy., 5 pin

Inductors
80nh  {wound on a 26 Q resistor
Core, Ferramic Suppressor
0.15.0.25 uh Var
80 nh (wound on a 346 Q resistor)
Core, Ferramic Suppressor
0.15-0.25 ph Var

2.5 ph (wound on a 75Q resistor}

Delay Line Assembiy

0.15 uh

0.07 uh

0.15 un

Core, Ferramic Suppressor .

0.3 uh (wound on a 220 Q resistor)

Core, Ferramic Suppressor

03 un {wound on a 220 Q resistor|
0.2 uh

Toroid, 18T single

Core, Ferramic Suppressor

Core, Ferramic Suppressor
Core, Ferramic Suppressor
Core, Ferramic Suppressor
Core, Ferramic Suppressor
02 un

Core, Ferramic Suppressor
Core, Ferramic Suppressor
Core, Ferramic Suppressor
Core, Ferramic Suppressor
Core, Ferramic Suppressor

&00 wn

Core, Ferramic Suppressor
Core, Ferramic Suppressor
Trace Rotation

Y Axis Alignment

Transistors

Dual, Selected 2N918
Selected from XF737
Selected from 2N3251.
Selected from XF737
Selected from XF7237

Parts list—Type 453

S/N Range

X1120-up

Core 276-05046-C0
X1130-up

Core 276-0506-00

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel:- 01844-351654 Fax:- 01844-352554
Email- enquiries@mauritron.co.uk

737




Parts List—Type 453

Ckt. No.

Qi34
Q14

OO

[P N
3

~
)
-~
N
~
-

Use

Tektronix
Part No.

*151-0139-00
*151-016700
*151-0167-00
*1510147-00
*151.0134-00

*151-0136-00
*151-9108-c0
*151.3108-C0
=151-0087-20
*151-0140-C0O

*151-0160-00
*151-0108-C0
=151-01€8-00
*151-0120C0
15101200

=1
i

31012730
*1510127.5
*153-0524C0

*151-012000

*1571-9108-C0
*1581-012700
*1510133<C0
*1315108<C0
*121-01C8<0

18131310
13131310
*151-3108<C0
*151-0087-00
*1510108-CO

151-0131-20
*1210108-C0
131080
N7
i-0133-20

"
Lt tn
.

-1

*131-0133-00
*151-3188.01
*131.013300
*15310133<C0
1571013500

*151.310800
*151210800
151013120
1510131.00
*151.1080

Description

Dual, Sefected 2N918
Selecied from XF737
Seiected from XF737
Selecied frem XF737
Replaceable by 2N3053

Reciacechle by 2N3053
Reziaceable by 2N2501
Reclcceabie by 2N2501
Selected frem 2NTITY
Seiecred frem 2N3137

Seiecrec frem 2N3137
Recicceanie by 2N2501
Resicceabie by 2N250]
Seiecred irem 2N2475
Seiected frem 2N2475

Seiecred frem 22249
Seiected frem 2N2349

Checked acir, Tek Spec

Seiecred from IN2475

Repicceabie by 2N2501
Seiected irom 2N2349
Seiecred from 2N3251
Resiccechie by ZN250]
Reciczezbie by 2N2501

NS84

INS&4

Recicceedle by INZE0]
Seiecred from ZNI1131
Recicceabie 5y 2N2501

TN

Reciccaadie by IN250]
Reoiccecoia by 2N250]
Setecreq from IN2359
Ssiected from 2N325]

Sefected from IN3261
Reoiaceabie by IN3251
Seiected from 2N3251
Seiecced from 2N3251
Repiaceable by TN3053

Reolccecsie by INZ50
Reoiacecaie by 2N2501
NP4
IN%&4
Repiaceasie by 2N2501

Transistors (C ont'd)




T,

!
-

N A

L (]

(S oy G [ VO U O T T T I

Ckt. No.

Q724
Q734
Q741
Q753
Q754

Q764AB
Q769
Q774
Q775
Q785

- G814

Q824
Q834
Geu
G843

Q873
GBs4
G894
G913
G914

Q923
Q%20
Q1014
Q1023
Q1034

Q1043
Q14
Q1124
Qlize
Qa3

Qnsz
Q154
Qnsy
Q&
Qler

Qlisy
Q1l1s9
Q93
Qnsz
Q1255

Q1245
Q1274

Tektronix
Part No.

*151-0108-00
*151-0108-00
*151-012700
*151-0132-00
*151-0133-00

*151-0104-00
*151-0108-00
*151-0108-00
*151-0123-00
*151-0133-00

*151-0127-00
*151012700
*151-0123-00
*121-012300
*121-013360

=151-0133C0
*151012400
*151-012400
*151-013300
*151-0126-00

*151-0124C0
*151-0140-C0
*151-0108-00
*151-0108-C0
*151-012400

*151-0124C0
*151-015100
*151-0151-C0
*131-0136C0
*131-0136-C0

*151-0140-00
*151015100
*151-0136-00
*151-013600
*151-0140-00

*151-0151-00
*151-0096-00
*151-0136-00

151014900
*151-0136-00

*151-0134-00
*1510087-00

Transistors {Cont'd)

Description

Replaceable by 2N2501
Replaceable by 2N2501
Selected from 2N2369
Selecred from 2N325]
Selected from 2N3251

Replaceable by 2N2913
Replaceable by 2N2501
Replaceable by 2N2501
Selected from 2N325]
Selected from 2N325]

Seiected from 2N2349
Selected from 2N2249
Selecred from 2N3251
Selecied from 2N3251
Selecied from 2N325i

Seiected from 2N3251
Seieciad frem TA1928
Selected from TA}938
Seiected from 2N325]
Repiaceable by 2N2484

Repiaceable by 2N3053
Seiected from 2N3055
Replaceable by 2N2:01
Repiaceable by 2N2201
Selecred from TA1938

Selecrzd from TA1938

Replaceable by 2N930
Replaceanle by 2N930
Repiaceabie by 2N3053
Replaceable by 2N3053

Selected from 2N30S5
Repiaceabie by 2N930
Repiaceasle by 2N3053
Replaceanle by 2N3053
Selected from 2N3055

Replaceable by 2N930
Selected from 2N1893

Repiaceable by 2N3053
2N3441

Replaceable by 2N3053

Replaceabie by 2N3053
Selected from 2N1131

Parts List—Type 453

S/N Range

t

ice Manuals Contac
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Parts List—Type 453

Resistors
Tektronix
Cxt. No. Part No. Description S/N Range

Resisters are fixed, compositicn, =10% unless otherwise indicated.

2 317062060 82Q 1/10w 5%
REC 32206430 &0k Vew Prec A
RéEE 3220644-C0 666.6 k Viw Prec 1A
RéF 31502200 2a Yaw 5% 100-1129X
7C 32206200 €00 k Viw ) Prec 1%
LV 32106180 250k Vaw Prec [RA
Ir 315-0470<0 70 Vew 5%
REC 32204220 0k Viw Prec 53
R8E . Use 221.i389-3 1k YVow Prec 053,
Ry 31505000 360 Vow 5%
<5C 322043920 750 k Viw Prec 052,
E3%SS Use 221-1239-01 10.1k Taw Prec 03,
FF 315-0620-C0 320 Yew 3%
L] 31732200 20 1/10w 53
13 317-31C0-20 icQ 1/10w 5%
18 3120102L0 I« Viw A
17 322548140 1 meg Viw Prec 1%
<13 313-0105<0 1 meg Vi w 5%
1% 312381222 12% Viw 5%
23 301910220 ik Yy w 5%,
LX) 321011920 169 Vo w Prec 1%
f) 321350310 81Q Yaw Prec 1%
32 31131490 icge Var Ch 1 STEP ATTEN BAL
L) | 32101850 2850 Vaw rec 1%
c2 3210122480 ey el Yo w Prec i%
(2]
<3 3210157320 420 Vaw Prec 19
3 31183460 0k Yar Ca 1 POSITION
24 321028120 823k aw Prec 1%,
RLCA 32180780 3.4 Vo w Prec i%
25C 11344230 gaQ Yar
R4t 32101249 P11 Q Ve w Prec HA
=g 1588110 Ji0Q Vow 32 100-3659
e 3133481200 B0 Q Viw el 3640-up
CERRY 321015120 35a Ve w rec 19
w23 311346250 1¢ Var
47 3213237 5 27 % Yew Prec 1%
43 315310000 Qo Vew 5%
235 321314580 SR e] Vo w Prec 1%
21 315313180 190Q Vew 5%
&2 321321120 154k Vaw Prec 1%
&3 207310600 470 Yew 5%
353 311348040 000 Var Ch 1 Pesition Center
153 013M220 1k Yy w 5%,
(S5 31533310 300 Vew 5%
& 311-0483-C0 100 k Var Ca 1 Trigger DC Level
R& 3153915320 15k Viw 3%
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| |
L1

-
i

il

|
i

i Bl il o

I
[

AR

R83
R84
RF0
R91
R?1
R92

R92
R93
R94
R103
R106C
RIC&E

R106F
R107C
R107E
R107F
R108C

R108E
R108F
R109C
R109€
R10%F

R113
R115
R118
R117
R118

R119
R123
R124
R126
R1Z0

RI3N
R132
RI3
R1<0
R141

Use

Use

Tektronix
Part No.

301-0122-00
315-0331-00
321-0083-00
321-0111-00
315-0102-00

311-0385-00
321-0114-00
316-0154-00
3210055-00

315012400

321-0207-00
315-0331-00
311-0169-00
321-8041-00
321-0017-C0
321-0103-00

321012100
321-0207-C0
31503310
317-0620-C0
322-3643-60
322-044400

315-0220-00
322-0420-C0
321-0618-G0
315-0470-C0
322-0428-C0

321-1289.01
315-0540-C0
322-045%-00
321-1289-01
315-042000

317-5220-C0
317-01C0-00
315010200
322048100
31501050

315912200
301-0102-00
321-0119-00
321-0081.00
311-0149-00

321-0185.00
321-0133.00
321015730
311054600
321-0281-00

tFumished as a unit with SW75.

O]

1.2k
3300
7150
140 0
Tk

2500
150Q
150k
3850
120k

tdk

330Q
1000
2610
147 Q
1s5q

178 Q
14k
300

466.6 k

20
800 k
250k

900 k

1.2k
Tk

1690
68.1Q
100 Q

825Q
237q
4229
10k

825k

Resistors (Cont'd) 1

Description

2w
Ve w
e w
o w
Vew

Vew

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
I:- 01844-351694 Fax:- 01844-352554

Email;- enquiries@mauritron.co.uk

Yar

Var

Yar

Var

Prec
Prec

Prec

Prec

Prec

Prec
Prec
Prac

Prec
Prec

Prec
Prec

Prec
Prec

Prec

Prec

Prec
Prec

Prec

Prec
Prec

Parts List—Type 453

S/N Range

3%
5%
1%
1%

5%

Ca 1 VARIABLE

1%

]BI

5%

1%
o/
IL)

& 1 GAIN
1%
1%
1%

19

io

5%

]o/
o
S
3/0

OEQI

0

0.5%

3%
0.5%
0.5%

S0/
2

th — nnw
~u .0
eS o™

2,2,

<

100-3878
3879-up
100-3878

3879.up

100-1129X

Ch 2 POSITION

1%

741



Parts List—Type 453

Resistors (Cont'd)

Tektronix {
Cxt. No. Part No. Description S/N Range
R143A 321.0078-C0 83.4Q Vaw Prec 1% [
R143C 311044200 2500 Var
R144A 321012400  i91 0 Yaw Prec 1%
R144C 315051100 5100 Ve w 5%, 100-3659 [
R144C 315068100 480 Vew 5%, 3660-up
R145A 3210151C0 3850 Veow Prec 1
R145 311046200 1% Var [
R127 21023700 2.97% Vow Prec 1o
R148 oaea 15010000 100 Viw %
R149 W 1 150 sia Ve w Prec e
R15] 315015150 1500 Vew 5%, [
R152 321021150 1.54% Vew Prec 19,
153 30701060 470 Vew 5%,
R153 311048050 00 Var Ch 2 Pasition Center [
153 301012200 12k Vaw %
139 315033150 300 Ve w Ser
217 321901110 1490 Vyw Prec A [
173 315010220 1k Vew o
RI73T 3114038550 2900 Var Ch 2 VARIABLE
RI75 321911420 1500 Ve w Prec 1o, [
177 316015420 150 % Yiw
R181 321005580 3659 Vaw Prec 1%
E3F:7) 315012400 120k Yew 5% [ .
83 321020700 1.4% Yo w Prec 1o, ‘
Q184 315033180 3300 Vew 5%
R150 311016900 10 Var Ch 2 GAIN [ %
- ‘
AN 21404120 24800 Yow v Prec 1 100-3878 f
RIS 321001700 147 a Ve w Prec 1o 387%-up :
152 321010300 115Qq Ve w Prec 1o 100-3878
A 321012120 1730 Ve w Prec 1% 387%-up :
R192 321020700 1.4k Ve w Prec 1%, T
165 SISQ473L00 47k {nomina! vaive] Seiected .
{
R198 315033150 33040 Y w 50 E
Q1% 323017500 490 Yy w Prec 1o, ;
N 315920000 00 Viw 5%
212 321017550 49 Yw Prec 1o E
213 321012300 1879 Ve w Prec 1%,
24 321019380 1k Vo w Prec 1% -
R2is 2102900 237k Vaw Prec 1% E
215 315033200 - 33k Ve w 5% -
27 321011300 1479 Yaw Prec 1% )
213 21012500 1960 Yy w Prec 1% 3
201 315920000 Maq Vew 5% T
._.g;
Ly 2117500 4499 Ve w Prec 1% —
3 RNANBO 1gg Yy w Prec 1% &
24 321019300 1k Ve w Prec 1%
228 321022900 237k Yo w Prec 1% -
227 3219011300 147Q Yy w Prec 1%
“Fumished as a unit with SW175.
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R289
R291

R294
R295

R298
R299
R303
R304
R304

R313
R34
R321
R32
R323

R324

R328
R330
R331

Tektronix
Part No.

321012500
315-0481-00
315015300
321-0081-00
315-0102-00

315-0753-00
315-0392-00
315-0222-00
315-0102-00
321-0179-00

315-0343-00
321-0235-00
321-0267-00
321-0205-00
321-0164-00

321-0117-00
321-0117-00
321-0179-00
321014400
32101170

321011700
321-0161-C0
311-0480-00
321-0197-00
321-0087-00

315-0331-00
315-0221-00
323-0099-00
315-0752-60
315-0621-00

321-0087-00
315-0120-00
321-0091-00
322-0097-00
323-0054-00

321-0091-00
322-0097-00
3230072-C0
323-0060-C0
322-0097-00

323018100
322-0124-00
311-0480-00
315-0390-00
315033200

196 2
680 Q
15k
é8.1Q
1k

s

22k
1k
7150

36k
274k
59k
133k
4990

1620
162Q
715Q
499 Q
162Q

162Q

00Q
ik
7870

30Q
200Q
105Q
75k

6200

787 Q
120

8.60
100 Q
570

86.6Q
100 Q
M49q
4120
100Q

750Q
191 Q

I
33k

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor

Oxon OX9 4QY

Tol- 01844351694 Fax- 01844.352554P s List—Type 453
Email:- enquiries@mauritron.co.uk

Resistors (Cont'd)

Description

Vaw
Viw
‘/4 w
Yew
Ve w

Vew
|/‘ ™)
'/4 w
Vi w
s w

Yiw
Ysw
Vaw
Yaw
aw

Vaw
s w
‘/a w
o w
aw

Vs w
Vaw

aw

Vi w

Var

Yar

Prec

Prec

Prec

Prec
Prec
Prec
Prec

Prec
Prec
Prec
Prec
Prec

Prec
Prec

Prec
Prec

Prec

Prec
Prec

Prec

Prec
Prec

Prec
Prec

Prec

1%
5%
3%
1%
5%

5%

/o

1%

It

1%

1%

S/N Range

Normai Trigger DC Level

1%

1%

5%
5%
1%




Parts List—Type 453

Cxt. No.

R332
233
R334
339
R241

342
33
R344
R2:3

R354

4G9

LERTS
448
449

74

Tektronix
Part No.

323017560
322-00%97-C0
323-0181-L0
32301160
32300790

321-5069-C0
32301280
201-0470C0
323013820
301-0470-C0

*310-0423<C0
316-01C0-L0

*310-0422-C0
3160124

31601543

3214097

321509730
32130970
316012100
321322730

S210084.CC
3212077C
321021250
316-3471-C0
308-0234-C0

314G101L0
316010100
315047120
32102300

31501030

3143100-CO
3153022130
3153891000
3150910-00
314-0100-C0

301091400
301011400
S150104L0
31591040
201.31085C0

201-5105<0
316047000
202010200
315039200
315047200

10k
110k
100 k
100k

1 meg

1 meg
70

39k
17k

Resistors (Cont'd)

Description

4w
'/4 W
4w
'/4 w
‘/A w

s w

Vaw
Ve w
%‘”

Yew

Vaw

.3

Prec
Prec
Prec
Prec
Prec

Prec
Prec

Prec

ww

Prec
Prec
Prec
Prec
Prec
Prec

Prec

Ww

Prec

1%

1%

1%

-
1%

1o
1%

1%

3%

Uy — n
.99 0
92020\

5%
5%
3%

5%

5%

S/N Range

[
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Ckt. No.

R453
R459
R440F
R441
R462

R4&3
R4é4
R467
R448
R4&9

R471
R472
R473
R474
R476

R477
R481
R482
483
R484

R485
R470
R491
R493
R494

R496
R497
RS02
RE03
RS04

REC8
RE0%
RE09
’sN
RS512
R513

RS14
RS15
RS17
RS19
R521

R522
RSZ3
R524
R526
RSZ7

Tektronix
Part No.

315-0162-00
315-0820-00
311053300
315012200
31104430

315012200
315039130
315-0431-60
215-0510-C0
315027100

315047200
316-0470-C0
315024380
31502200
315-0201<C0

315-039250
316010100
31502700
301-0183-60
315027300

315015280
315027180
315010380
316-0470-G0
315-010+C0

315027200
315-0104-00
202010120
315020100
315-0391-C0

315-0202-30
315.0102.C0
315043120
3150620-00
316-0470-00
321014300

3154012260
323030100
315022200
321027700
321-0184-C0

321023400
316047000
315012200
Use 315-0103-00
315047200

tFumished as a unit with RES1.

®

16k

82Q
10k
1.2k
Sk

1.2k
390Q
4300
510
270Q

47k
470
24k
20
200 2

39k
100 0

01 Q

1.2k
133k
22k
75k
806 Q

267k
a7 Q
1.2k
10k
47k

Resistors (Cont'd)

Description

Yiw
YViw

Ve w

Yow
l/‘ W
Viw
Yo w
‘/4W

l/‘w

w
Ve w
Ve w
Yo w
Vow

VAT
l/‘ w
Viw
Vo w
Yew

Yo w

‘Il' w

Yow
Vhw
Yow
Vew

‘/’i w

Yo w
Viw
Yiw
Vew
YVew

Var

Var

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel:- 01844-351694 Fax:- 01844-352554
Email:- enquiries@mauritron.co.uk

Prec

Prec

Prec
Prec

Prec

Parts List—Type 453

5%
5%

S/N Range

A Triggering LEVEL

3%

A Trigger Level Centering

5%
3%
5%

Zos

th i tnh
AT T

P13

100-2589
2590-up

7-45

NATAR A
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Parts List—Type 453

RE2

AL A) A AL AS
. 0

ntntntn

n

PR S

1

Al A AL A A
S inin
Q.- tntnn
b ~— ) W

tn
[V

W
RE36
RES7
k48

89

RET4
RETE
&2
RES3

835

“Fumished as a unit with SWSS0Y.

Tektronix
Part No.

315-0331-C0
323-0400-00
323-0371-00
323037100
323837100

31503330
3090950
309-0454L0
309-£+53L0

ARG AISA A
Y] 243220

322071200
322-5710-C0
322.0710-C0
323371140
316015480

313427240
31125548

311246200
301.222120
51601010

314510150
315882200
316010130
31383010

271 AngQ AO
YA RSP

308-0507 0
303-0822<0

AT AY I
21381323

313518200
31531810

31108530

3233310
311084700
321073800

321-3182<

3146-3473L0
315022300
31534200
31431060
302-010400

37132480
321318840
321020

321011400
32133270

“fumished as a unit with R460.

746

3

300
143 %
715%
713%
715k

23 meg
10 meg

113 mecgw

7.15 mey
3.57 meg

N b
RTINS
B
Q

ATAT AT AT

-1

—
P

priths}

coQ

1o
8.2 %

icoQ
o
17k

8 o. inkya
PCPRES

»
3

e Y ]

o
2

374k
¥ Q
124k
1500
249k

Resistors (Cont'd)

Description

Viw
o w
Vo w
Yy w
Yaw

Viw

Viw

M
',’/2 W
Vow

Yiw
1/4 w
Viw

1
oW

3w

"‘/‘ W
Viw

1[" w

Var
Ver

Var

Yer

.3

Prec
Prec
Prec
Prec

Prec
Prec
Prec
Prec

Prec
Prec
Prec
Prec

Prec

ww

Prec

Prec
Prec
Prec

S/N Range

/o

0.5%
0.5%
0.5%

0.1%

5%
A VARIABLE
A Sweep Cal

5%

as
i

of
I

1%

1%
5%
5o 100-2589
A 2590-up
Zos

HF STAB

1%,
A SWEZ? LENGTH
1%
A

1%




Ckt. No.

R586
R587
R588

R593

R594
R596
Ré01
R613B
R413C

R61S
R616
R621
R422
R629

R430
R34
R435
R434
R438

R&G?
Ré41
R442

R445
Ré46
R653
R&59

R461

R&72

R&7S
R&7S
R&77

R685
R688
R689

Tektronix
Part No.

316-0470-00
321-0246-00
321-0248-00
315-0622-00
315-0622-00

316-0473-00
202-0820-00
316-0100-00
201-0914-00
301-0114-00

315-0104-00
315010460
301-0105-00
301-0105-C0
314-0470-00

302010200
315-0472.060
316018360
314033200
3146-0183-00

316-0332-00
314018300
3150332-00
321-028900
311-0443-00

315082400
3120162-00
315{820-00
3110585500
315012200

311-0443-00
3150122-00
31530351-80
315043100
315051000

3153271-00
315024300
315-0432-00
3150Z70-00
31654000

3159220-00
315020100
315039200
315020100
3154010200
315043100

47
576k
604k
62k
62k

47k

82Q
100
910k
110k

100 k
100 k
1 meg

1 meg
70

1k
47k
18k
33k
18k

33k

2700

470

Resistors (Cont'd)

Description

Vew
Vs w
Yow
’/4 w
YViw

Viw

Vs w

l/4 w
Vew
Yiw
YViw

Vow
l/‘w
Ve w
1/‘ )
‘/4 w

‘/4 w
I/4 w
YViw
YViw
Vow
Yew

Prec
Prec
Prec

Yar

Yar

Var

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel:- 01844-351694 Fax-- 01844-352554
Email:- enquiries@mauritron.co.uk

Parts List—Type 453

S/N kange

o/
10

o/
/o

5%
5%
3%
5%

5%

1%

Ext Hornz Gain

5%
s
/e

5%

B Triggering LEVEL
5%

<

B Trigger Level Centering
5%,
3%

3,
5%

5%
5%
5%

5%

5%
5%
5%
5%
5% 100-2589
5% 2590-up

747
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Parts List—Type 453

!‘2!

Resistors (Cont'd)

T\

Tektronix

Cxt. No. Part No. Description S/N Range
R705 315039100 3500 YVow 5% [:,
R708 315020200 2k YViw 5%
N3 321-0184-C0 806 Q Vaw Prec 1% _
T4 315012200 12k Vow 5%
715 315062000 420 Viw 5%

v 321026000 459k Viw Prec 1ot
Lrak:! 31203330 Kl Ve w 5%
79 315082200 82k Vow 5% ;
R77 35, 32101840 8060 Vow Prec 19,

'5? i 3210223400 247 % Vew Prec 1, [“
73 316047000 470 Yiw
T4 315012200 1.2% Ve w 5% -
7723 315033100 3300 Vaw 5%
b 315015300 15k Vew 5% —
T3 315047100 4700 Yew 5% ]
Each 314-0103C0 10k Yiw . —
T LA 323040000  143% Yy w Prec 1%
T3 32390371€0 715k Vow Prec 19
T 3223037100 1.5k Vaw Pr 1%
4D 323037100 715k YVow Prec 1% -
s 31503350 33 meg Vew 5%,
AF 209-L09500 10 meg Vow Prec 1%
LG 209045400 11.5 meg Vaw Prec 1%
745H 3090455C0  7.15meg Yow Prec 1A ‘
EVEL | 309045200 3.57 meg Vi w Prec 1<,
"

trls 3223071240 1.43 meg ) w *  Prec 05,
740t 32307100 715k Yiw Prec 0.5%
ITEOM 3239071000 715k Vaw Prec 05%
T4ON 323071100 715k Yo w Prec 0.1%, |
TP 313933200 33k Vew . % 2
TLX 31392728 27 % Vew 5%, -
Ty 311055480 0% Var {Time/Civ) 3 VARIABLE
T4 311046280 1k Var 8 Sweep Cal
T4 314010120 1000 Yiw
T 316010100 100Q Vew
T8 3150482200 52k Yew 3%
T4 31604700 70 Yo w
748 321-0259-C0 487% Yy w Prec 1% ;
T4 308030700 5k Jw ww 1%
T4 304010300 10k 1w i
T3 315015200 15k Yiw 5% 100-2589 = ;
33 315916200 1.5k Yiw 5%, 2590-up AR
TS 31501810 10 q Yiw 5% =
T 3239299C0 127k Yo w Prec % -
T3 INJ51400 100Q Var ww Sweep Start ey
Ty 323012600 00 Vi w Prec 1% %

“Furnished =3 a unit with SW740Y.

748 ® —~ll |




x_J_L_xl_ji_it_sl_hL__hl_hL_hL_hLJl_‘uLJLruj_i_L’

]

Tektronix
Ckt. No. Part No.
R760 311038400
R761 314-0101-00
R763 321015300
R764 323-0280-00
R765 315-0750-00
R766 321-0260-00
R769 321024500
RN 316-0332-00
R773 im0
R774 316063100
R775 321-0207-00
776 321-0320-00
R778 221033200
R782 321-017%-00
R783 321019800
R784 321-022100
R785 321-022600
R786 315.039200
R787 321024800
R789 214010150
R801 321-0284-0
R802 321-0286-00
R803 315.051050
R804 313-0822-C0
;§§g§{; ; Use *C20-0270<C0
:gggg\ } 311-0542-01
R806 315018400
R807 315082250
R808 315082200
R609 321023130
R812 3210240-00
R814 30401030
R821 315051050
B2 32102630
R824 30401030
R824 3210231.90
R828 315027200
RE31 315015300
RE33 373-0305-00
R834 322021600
R835 311048000
RB36 321021000
R84] 3150153-c0
RB43 323-0305-00
RB44 322021600
R845 3110433.00
R846 321010500
®

2k

100Q
383q
8.06 k
75Q

499k
348k
33k

680 Q

1.4k
21k
287k
715Q
1.13k
249k

22k
39k

374k
100Q
931k
931k

s1q
8.2k

10k
S0k

180 k
82k
82k
249k
499k
10k

s1a
5.36k
10k
249k
27k

15k
147k
1.74k
00Q
1.5k

15k

147k
174k
106 Q
121 q

Resistors (Cont'd]

r Service Manuals Contact
M';«ﬁRITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX8 4QY
Tel:- 01844-351694 Fax:- 01844-352554
Email- enquiries@mauritron.co.uk

Description

YViw
YVaw
Vaw
Vi w

Yo w
s w
Yew
Yew
1/4 w

Yew
'/4 w
Yew
Vo w
aw

1w

‘/4 w
hw

Yaw
YViw

Yw
Yaw
Vew

Yaw

Ve w
Vaw
Vew

Yaw

Var

Repiacement Kit

Yar

Var

Var

ww

Prec
Prec

Prec
Prec

Prec
Prec
Prec
Prec
Prec
Prec

Prec
Prec

Prec
Prec

Prec
Prec

Prec

Prec

Prec

Prec

Prec

Parts List—Type 453

S/N Range

DELAY-TIME MULTIPUER

1%
1%
5%

1%
1%

Qs

5%
5%
(HORIZONTAL}

X2500-up
POSITION

(PCSITION) FINE  100-1889

{HCRIZONTAL)

POSITION

(PCSITION) FINE  1890-up

5%
39
- Qe
3%

‘
1%

1%

X2500-up

749




Parts List—Type 453

Ckt. No.

RB49
R84
RBES
R856
R882

R843
844
R872
RB73
R874

€374
R¢L0

50!

991
958
961

&

7-50

Use

Tektronix
Part No.

316015460
315010360
311-0541-C0
3150103C0
315-0473C0

316012260
315-0681-C0
315047360
316012200
315-0681-C0

323-0322C0
308-0363C0
205-0471-C0
208-6092-C0
323-0322L0

208-0343-C0
21134838

201-043580
301012500
201-3305-C0

201-3205<0
301-3305C0
301-3205<0
30183050
301-3305-C0

20103050
301-9308L0
3160103<0
316-0102-C0
202-01C120

316-01C4C0
301013350
211.0549-C0
318012480
315018300

30105850
301356500
301-0565C0
301058300
201958540

307568300
316010300
316010500
31601050
301-0345-00

3.6 meg

Description

Yiw
Vew

‘/4 w
Viw

1/4 w
YViw
Viw
Viw
Yow

V2w
8w
2w
Sw

aw

Vrw

Resistors (Cont'd)

Var

Ver

Yar

2

Prec

ww
Prec

S/N Range L

5%

Mag Register
5%
5%

5%
5%

Y
/o

1%
5%
o/
/0

g3/
~ e

1%

5%
High Voitage

5%

o/

/e

o/
/2

o7
i

5%
afs
Io
3%

5%

5%
3%

53/

It}

Crt Gnd Bias
5%
5%

5%
5%
5%
5%
5%

oy e

S 420 VIR A WS A O e R e U O Y U O W O R

®i




Ckt. No.

R944
R965
R966
R967
R968
RS71

RSN
R972
R972
R975
R976
R979

R980
2982
985
R989
R1003

R1C04
R1005
R1C0&
R1008
R1011

R1012
R1I013
R1014
R1019
R1023

R1024
R1033
R1034
R1036
R1041

R1043
R1044
R1047
R1048
R10S1

R1052
R1104
R1105
R1106
R1107

R1108
R1112
R1114
Rz
RIN?

8

Tektronix
Part No.

301-0365-00
301-0365-00
301-0335-00
311-0254-00
302-0474-00
314-0223-00

315-0332-00
316-0473-00
301-0682-00
316-0223-00
316-0101-00
315-0471-00

311-0458-00
3KL0465-C0
311.0157-00
211-0458-00
316-0123-00

314-0470-00
311-0511-00
301-0202-CO
321-024200
316-0470-00

302-0473-00
321-021300
323-0318€0
315075300
316-0102-00

316-0332-00
315-0680-00
*310-0624-G0
323-0335-00
3146-0470C0

305-0302-C0
3160101-00
306-0822-00
3146-0101-00
314-0100-00

316-0100-00
316-0153-00
316-0472-00
3140102-00
314-0330-00

311.0548-00
316-0103-00
323-0154-00
301027300
315-0561-00

3.6 meg
3.6 meg
3.3 meg
5 meg
470k
2k

33k
47k
68k

1000
470Q

5k
100 k
100 k

12k

a7Q
10k
2k
324k
a7 Q

47k
1.62k
20k
75k
Tk

33k
é8Q
33k
0.1k
470

3k

100Q
82k
100 Q
100

0Q
15k
47k

3Q

%0
10k
naQ
Uk
600

Resistors (Cont'd)

Description

Yhw
Vo w
Yaw

aw
YVew

1/4 w
l/‘ ™)
Vaw
!/4 Rl
1/4 v
Viw

ll/‘ ™)

2w
l/A w
Tw
Viw
Viw

l/& ™)
l’/‘ w
‘/‘ w
l/‘ w
1/4 w

Viw
Vhw
‘/1 w
Yiw

Var

Var
Var
Var
Var

Var

Yar

Parts List—Type 453

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES

8 Cherry Tree Rd, Chinnor
Oxon OX8 4QY
Tel- 01844-351664 Fax- 01844-352554

Email:- enquiies@mauritron.co.uk

ww

ww

Prec

Prec
Prec

Prec

Prec

S/N Range
5%
%
5%

FOCUS

100-1809

5% 1810-up

100-1809

5% 1810-up
5%

TRACE ROTATION

Geometry
ASTIG
Y Axis Align

INTENSITY
So/
~ /9

1%

19
9

io
Sor
2%

zol
3a

SCALE 1LLUM

1%
5%
%

7-51
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Parts List—Type 453

Ckt. No.

RN
RI122
N2
R1129
R1123

RM127
R1142
1121
R1122
R1153

R1134

<1123

RMi

Al
=
PR ISR

13

Eo N
RTi
N

BRRIY

/M

1)
-

13
N
Lo
1137
<118

n

8§

2
~

PP
) s
- 0

{

SO 4y
~1 e G

Tektronix
Part No.

323-0212-00
311-051500
323014000
308-0244-00
316012100

308-0262-00
314-0103-co
323-0210-00
311-0514-C0
3230205-C0

323-0373<C0
20102430
308-0244-C0
3160121C0
3180123-C0

308-0342-C0
318010450
323-03C8C0
3110515380
32302220

32303730
3140103<0
315033380
30709340
318-3470C0

3120683
338015320
3153012100
318-0823L0
30801533

318910400
3020270L0
201012300
207310600
316047100

3153047200
318022200
315048200
31647120
321-0649-C0

322-0855-00
321070200
321070400

158k
2502
453
03qa
1200

— — O NN
SRS IR Y
AT AT

HP

219k

180Q
3|Q
a0

Resistors (Cont'd}

Description

Yaw

aw
2w

Yiw

10w
Veow
2w

aw

2w
2w

2w
Yew
Yew

10w
Viw
2w

2w

ll/z W
Viw
1/4 W
hw
Viw

Var

Var

Var

.3

Prec

Prec
wWw

ww

Prec
ww
Prec

Prec

ww

ww
Prec

Prec

Prec

ww

wwW

Prec

Prec
Prec
Prec

S/N Range

1%
—12 Volts

1%

5%l

1%

+12 Volts

1%

1%
5%

%
1%
+75 Volts

1%

1%

3%
5%

5%

Sas
3 ]

3%

S%

025%
025%
0.5%




Ckt. No.

SwW1
SW5
SW75t
SWI101
SW10s

SWI17517
SW195
SW230A ;
SW2308
SW330

L3 5 J 4 4 64 g

SW430 }

SW435 g
SW455
SWE30A8
SWSE30YTiT

(I |

SWE33
SWEeFiTiT
SWSEO
SWé10 {

1

SWéis5 |

I—3

SWé&35
= SWé55
SW740YHt
SWEOTA )
SWE018

[

S

SW801A )
SW8018 )
SW1101
SW1102
5W1103

¢

SW1275
TX1101

Lt

i3

TP34
PS4
TP124
TP154
TP199

|

3%

Tektronix
Part No.

Unwired

240062100
260-0720-00
311-0385-00
240-0621-00
260-0720-00

311-0385400
260-0447Q0

260-0695-00
260-0688-00

260-0698-C0

240-07C0-C0
240047200
240-0694-C0
311055460

240-0697-C0
240071730
240-0699-C0
240-0698-C0

220-07C0-Ca

24005870
240-0472-C0
311-0534.L0

260-0696-C0

240-0696-00

26007160
240-0715C0
240-0642.C0

240-0447-30
260-0724-C0O

*214-0579-00
*2140579-00
*214.0579-C0
*214-0579-00
*214-0579-00

Wired

*262-0728-00

*262-0728-00

*262-0727-00

*262-0723-00

*262-0724-00

*262-0726-00

*2620723-00

use "050-0294-00

*2620725-Q01

Pin, Test Point
Pin, Test Point
Pin, Test Point
Pin, Test Point
Pin, Test Point

tGanged with R75. Furmished as aunit.
T1Ganged with R175. Fumished as qunit.

ttFumnished as o unit with RS30Y.

(P |

- o

HtFumished as a unit with 8597,
HittFumished as o unit with R740Y.

Switches

Description

Lever
Rotary

Lever
Rotary

Slide
Rotary

Pusn
Lever
Laver

Laver
Rotery

Rotary
Push
Laver
Lever

Lever

Lever
Lever

Rotary

Rotary

Toggle
Toggie
Toggie

Slide

Test Points

Parts List—Type 453

AC GND DC

CH 1 VOLTS/DIV
Ch 1 CAL

AC GND DC
CH 2 YOLTS/DIV

Ch 2 CAL
INVERT
MODE
TRIGGER
TRACE FINDER

A SOURCE

A COUPLING

A SLOPE

A AND B TIME/DIVY
A VARIABLE CAL

A SWEEP LENGTH
RESET

A SWEEP MODE
3 SOURCE

3 COUPLING

3 SWEZP MCDE
3 SLOPE

3 VARIABLE CAL
HCRIZ DISPLAY
AMAG

HCRIZ DISPLAY

MAG

POWER

115V-230 V SELECTOR
LINE VOLTAGE RANGE

CALIBRATOR
Thermal Cut-Qut 182° F

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel:- 01844-351694 Fax:- 01844-352554
Email:- enquities@mauritron.co.uk

S/N Range

100-2499

2500-up

7-53
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Parts List—Type 453

Ckt. No.

TP215

!

RG] :2)
DA

— W n

P S s

- €

7-54

Tektronix
Part No.

*214-0579-00
*214-057%9-C0
*214-0579-00
*214-0579-00
*214-0579-00

*214-0579-C0
*214-057900
*214-0579-C0
*214-0579-C0
*214-057900

*214-0579-L0
*214-0579-C0
*214-0579C0
*2140579-C0
*214-0579-C0

*214-0579-60
*214-0579C0
*214-0579L0
*214-0579L0
*214-0579-C0

*214-0579 60
=214-0579C0
*2140579L0
*214-0579-C0

Use 276-0517-C0
2746051700
*120-0384-CO
Use 278-0517-C0
*120-0351-C0

*120-0381-20
*120-0350-00
*120-035%-C0
*120-0381-00

*157010700
*157-0107-C0
15404410
154046130
154046100

154-0441-C0
154005100
154-0051-00
*154-049204

Test Points (Cont'd}

Description

Pin, Test Point
Pin, Test Point
Pin, Test Point
Pin, Test Point
Pin, Test Paint

fin, Test Point
Pin, Test Point
fin, Test Point
Pin, Tes: Point
Pin, Test Point

Pin, Test Point
?in, Test Pcint
Pin, Test Point
?in, Test Pcint
2in, Test Point

2in, Tes: Point
?in, Test Paoint
?in, Tes: Poinr
Pin, Test Point
?in, Test Point

Zin, Tast Point
Pin, Test Point
%in, Test Pcint
Jn, Tast Pcint

Transformers

Care, Pewaer lron {1 2q.)
Czre, Powder lron (2 eal)
Toreid 10T-3T

Core, Powder lron
Teroid FT Sinlar

Taroie 2T 3ifilar
HVY. Power

Y. Power
Cziibretor Frequency

Electron Tubes

3393 checked
3393 checxed
3593
3593
393

3593
3842
3642

T453031.1 Crt Standard Phosphor

For Service Manuals Cont
MAURITRON TECHNICAL SERVIa(':cf:SS
8Cherry Tree Rd, Chinnor
Oxon OX9 4Qy
Tel- 01844-351694 Fax-. 01844-352554
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