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Fig. 1-1. The Type 3A74 Four Trace Amplifier Plug-in Unit. o
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Type—3A74

SECTION 1
CHARACTERISTICS

General Information

The Type 3A74 Four-Trace Amplifier Plug-In Unit is designed
for use in all Type 561-Series oscilloscopes? and in the Type
129 Power Supply. The Type 3A74 contains four independent
amplifier channels. Each channel can be used separately to
produce a single display or electronically switched to produce
multi-trace displays.

Each amplifier channel has its own input coupling, atten-
uvator, variable gain, position and mode controls which permit
individual adjustment of each channel for best measurement
conditions.

In multi-trace operation there is a choice of two modes of
operation—chopped or alternate. In the chopped mode (free-
running electronic switching), an internal oscillator switches
the channels sequentially at a free-running rate of about 500
kHz. In the alternate mode {triggered electronic switching)
the oscilloscope time-base generator internclly switches the
channels at the end of each sweep. Switching occurs during
retrace intervals.

Bandwidth
DC to 2 MHz.

Risetime

0.17 microsecond.

Calibrated Deflection Factors

Nine calibrated steps provided for each channel: 0.02, 0.05,
0.1, 0.2, 0.5, 1, 2, 5, and 10 volis/div. When the gain is set
accurately for the 0.02 volt/div. step, the other steps will be
accurate within 3% of their respective panel readings.

Variable controls for each channel permit continvous uncali-
brated adjustments from 0.02 volt/div. up to approximately
25 volts/div.

Input Impedance
1 megohm 1% paralleled by 47 pF +3%.

Types 561, 561A, 564, 565, 567 and corresponding rackmount
{RM) versions. It may not be used in the Type 560. Type 561
oscilloscopes below serial number 580 should be modified first to
obtain proper multi-trace operation from the Type 3A74. If your
oscilloscope needs to be modified, ask your Tektronix Field Engineer
for Modification Kit No. 040-0267-00. This modification is not
needed in any of the RM561 oscilloscopes.

Maximum Allowable Signal Voltage at Input
Connectors

+600 volts DC or peak.

Input Coupling

Selectable AC or DC coupling. In the AC position a coupl-
ing capacitor is inserted, limiting the low-frequency response
to about 2 Hz at 3 dB down. With a 10X attenuator probe
such as the Tektronix Type P6006, low frequency response is
extended to 0.2 Hz; with a 100X probe such as the Tektronix
Type P6007, response is to 2 Hz.

Operating Modes
Channel 1, 2, 3, or 4 only.

Chopped-Sequential electronic switching of two or more
channels at approximately a 500-kHz rate. The input for each
channel is chopped into on and off segments. Thus the display
of each channel is a series of 2-us on segments.

Alternate-Triggered electronic switching sequentially from
channel to channel during retrace intervals.

Polarity Inversion

Polarity for each channel permits inverting the displayed
waveform.

Construction

Aluminum-alloy chassis.

Finish

Anodized aluminum front panel.

Net Weight
Approximately 6 Ibs. 4 oz.

Included Accessories

Qty. Tektronix Description
Part Number
4 103-0033-00 Adapter, single binding post fit-
ted with a BNC plug.
2 070-0347-01 Type 3A74 Instruction Manuals.
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SECTION 2

OPERATING

NOTE

The Type 3A74 may be used as a deflection ampli-
fier for either vertical {Y-axis) or horizontal (X-
axis) deflection when inserted in the appropriate
opening of a Tektronix Type 561-Series single-
beam oscilloscope; as a vertical deflection amplifier
for either beam of the Type 565 dual-beam oscil-
loscope, or as an independent amplifier with the
Type 129 Power Supply. For most of the discussion
below, the Type 3A74 is assumed to operate as a
vertical deflection amplifier {upper beam amplifier
in the Type 565) with a linear time-base for hori-
zontal deflection. Operation is essentially the same
in cabinet or rack-mounted models of these oscillo-
scopes, and in vertical or horizontal deflection com-
partments, except that blanking of the CRT beam
during channel-switching may be secured only from
a vertical deflection compartment,

FUNCTIONS OF FRONT PANEL
CONTROLS AND CONNECTORS

Table 2-1 describes the functions of the front-panel controls.
Since the four channels are identical, the functions of channel
1 control and the inputs connector are described in the table.
Functions of the controls for the other channels are identical.
Fig. 2-1 shows the front-panel layout.

TABLE 2-1

Input Connectors

BNC Type jack for coupling input volfqge§ to the channel
1 amplifier.

AC-GND-DC

Three-position miniature toggle switch provides a choice of
AC or DC coupling, or grounding the channel 1 input cir-
cuit without grounding the input connector.

Volts/Div

Nine-position switch to select the calibrated vertical deflec-
tion factors.

Var. Gain

Provides continuously variable attenuation between the
calibrated deflection factors, and extends the attenuation
range to approximately 25 volts/div. This control has 360°

®
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rotation and it has a detent position for the CAL. {cali-
brated} position.

DC Bal.

Screwdriver-adjustable potentiometer to balance the ampli-
fier DC levels so the trace does not shift position as the
VAR. GAIN control is varied.

Gain Adj.
Screwdriver-adjustable potentiometer to precisely adjust the

deflection factor of the channel. {.02 YOLTS/DIV. is the
deflection factor normally calibrated.)

Position

Potentiometer to provide vertical positioning of the trace.

Mode

Three position rotary switch. In the NORM position, a posi-
tive-going signal will deflect the trace upward. In the INV
position, a positive-going signal will deflect the trace down-
ward. When used in the Horizontal {X) opening of a 561-
Series oscilloscope, NORM mode will provide deflection to
the right for a positive-going signal; INV will provide deflec-
tion to the left for a positive excursion. In the OFF posi-
tion, no display is visible.

Trigger

A push-pull switch which, when pulled, permits internal trig-
gering on channel 1 signal only, regardless of the channel
1 MODE switch settings. When the switch is pushed in with
two or more channels on, the time-base triggers from the
composite time-shared vertical signal. With only one chan-
nel on, the channel displayed provides the triggering signal.

Plug-In Securing Knob

Locks the Type 3A74 in the plug-in compartment. (This knob
is located at bottom center of the plug-in unit.)

Calib.

Master gain control for adjusting the common gain of all
channels.  Compensates for differences in CRT deflection

sensitivities.

Chop.-Alt.

Two-position toggle switch to select either alternate or chop-
ped mode of operation.




Fig. 2-1. Front-panel view
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FIRST TIME OPERATION

To place the Type 3A74 into operation for the first time,
rotate the plug-in securing knob counterclockwise to move
the latch to its fully counterclockwise unlatched position.
Insert the unit in the left-hand plug-in opening of a Tektronix
560-Series oscilloscope (except the Type 560). Rotate the
plug-in securing knob clockwise until hand tight.

1. Turn on the oscilloscope power. Allow about 2 to 3
minutes warm-up time and free run the time base at 1 ms/div.
Set the front-panel controls of the Type 3A74 to these settings.

Operating Instructions—Type 3A74

AC-GND-DC (all channels) DC
VOLTS/DIV. (all channels) .02

VAR. GAIN (all channels) CAL.
POSITION (all channels) Centered
MODE (channel 1) NORM.
MODE (channel 2, 3 and 4) OFF
TRIGGER Pushed in
CHOP.-ALT. ALT.

2. Using the graticule center horizontal line as a reference,
vertically position the trace about two divisions above the
centerline with the channel 1 POSITION control. (If you are
using a Type 565 Dual-Beam Oscilloscope,. use the upper
beam graticule center horizontal line as the reference.)

3. Place channel 2 MODE switch to NORM. and position the
channel 2 trace about one division above the graticule center

with the channel 2 POSITION control.

4, Set channel 3 MODE switch to NORM. and position its
trace near the graticule centerline with the channel 3 POSI-
TION control.

5. Place channel 4 MODE switch to NORM. and position
its trace one division below the graticule center with the chan-
nel 4 POSITION control. This makes a total of four traces on
the CRT. For each sweep cycle one channel is displayed and
the others are shut off. At the end of each sweep the time
base switches to the next channel in succession during the
retrace interval.

6. To view the alternate-trace switching cycle in slow
motion, decrease the sweep rate to 0.1 s/div.

7. To observe chopped mode of operation, set the CHOP.-
ALT. switch to the CHOP. position. If your oscilloscope has a
CRT Cathode Selector (Z-axis) switch mounted on the rear
panel, set this switch to the Chopped Blanking position to
blank {shut off} the CRT beam while the Type 3A74 switches
between channels.

8. Set the oscilloscope triggering controls for + internal
triggered-sweep operation. Notice that all four traces seem
to start simultaneously and continue on across the CRT screen.

9..Increase the sweep rate to 20 us/div. Adjust the oscillo-
scope Trigger Level control to obtain a stable display. Notice
that each trace is composed of many short-duration bits or
segments {see Fig. 2-2A).

10. To see the chopped-mode switching action, increase the
sweep rate to 1 us/div and increase the CRT intensity.
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In chopped-mode operation all four channels are elec-
tronically switched sequentially at a rate of approximately
500 kHz. Observe that each channel is on for about 2 us and
then is turned off for 6 us while the other three channels are
each on for 2 us (see Fig. 2-2B). The sampling rate of each
channel is about 125kHz. (500 kHz divided by the number
of channels in use) Switching time between channels is
approximately. 0.3 us.

11. Now set channels 2 and 4 MODE switches to the OFF
position. Readjust the Triggering Level control to obtain a
stable display. Notice that the Type 3A74 switches between
channels 1 and 3 only (see Fig. 2-2C). Each channel conducts
for about 2 us and then is cut off while the other channel
conducts for an equal time. The sampling rate for each chan-
nel is now about 250 kHz.

GENERAL OPERATION

Any of the four amplifier channels can be used independ-
ently by setting the appropriate MODE switch to the NORM.
or to the INV. position and connecting the signal to be
observed to the appropriate input. The following discussion
applies equally to each channel.

Signal Connections

The signal to be displayed is applied to the appropriate
input connector on the front panel of the Type 3A74. For
best results, here are some precautions you should observe
when making the connections.

1. It is often possible to make signal connections to the
Type 3A74 with short-length, unshielded test leads. This
is parficularly true for high-level, low-frequency signals. When
such leads are used, you must also use a ground connection
between the Type 3A74 or oscilloscope chassis ground ond
the chassis of the equipment under test. Position the leads
away from any stray electric or magnetic field source to
avoid obtaining erroneous displays.

2. In many low-level applications, however, unshielded
leads are unsatisfactory for making signal connections because
of unavoidable pickup resulting from radiating fields. To
prevent unwanted signal pickup, use shielded (coaxial) cables.
Be sure that the ground conductors of the cables are con-
nected to the chassis of both the oscilloscope and the signal

source.

3. As nearly as possible, simulate actual operating con-
ditions in the equipment under test. For example, the equip-
ment should work into a load impedance equal to that which
it will see in actual use.

4. Consider the effect of loading upon the equipment under
test due to the input circuit of the Type 3A74. The input cir-
cuit can be represented by a resistance of 1 megohm {+=1%)

paralleled by a capacitance of 47 picofarads (=2%). With .

a few feet of shielded cable, the capacitance is increased
considerably. Where the effects of these resistive and capaci-
tive loads will affect the operation of the device under test
or distort the signal, use a probe in the manner described

next.

1To connect test leads to the Type 3A74, use the single binding post
adapters (Tektronix Part No. 103-0033-00) supplied with the unit.

2-4

Use of Probes

An attenuator probe lessens both capacitive and resistive
circuit loading and at the same fime reduces plug-in sensi-
fivity. The attenuation introduced by the probe extends the
vertical deflection factor of the Type 3A74 so that high-
amplitude signal voltages can be conveniently displayed on
the CRT. When applying signals to the probe, consider the
input voltage rating of the probe. When making the ampli-
tude measurement, be sure to multiply the observed ampli-
tude by the probe attenuation.

To assure the accuracy of pulse or high frequency measure-
ments, check the probe compensation. Once the probe is
compensated for one channel, you can use the same probe
on the other channels without recompensating it. The input
circuits of the Type 3A74 have been adjusted at the factory
so their time constants match each other very closely.

To adjust the probe input-compensation capacitor, set the
oscilloscope Calibrator control for an output signal of suitable
amplitude. For the Type 567 Oscilloscope use the calibrator
jack that provides the proper output amplitude. Touch the
probe tip to the appropriate controls to display several cycles
of the waveform. Adjust the probe variable capacitor for
best square-wave response as shown in Fig. 23 waveforms.

NOTE

If you use a square-wave source other than the
oscilloscope calibrator for compensating the probe,
do not use a repetition rate higher than 5 kHz.
At higher repetition rates, the waveform amplitude
appears to change as the probe is compensated,
and you will not be able to compensate the probe
properly. If the probe remains improperly com-
pensated, transient and frequency response of the
system will be poor and your measurements will be
inaccurate.

AC-GND-DC Switch

To display both the AC and DC components of an applied
signal, set the AC-GND-DC switch to DG; to display only the
AC component of a signal, set the AC-GND-DC switch to AC.

In the AC position of the AC-GND-DC switch, the DC com-
ponent of the signal is blocked by a coupling capacitor in
the input circuit of the channel. The time constant of the
input circuit is 0.1 second and the low-frequency response of
the system is —3 dB at about 2Hz. Thus, when displaying @
60-hertz calibrator square-wave, you can expect to see some
drop in duration response (droop) of the square wave shape.
If a 10X attenuator probe is used with the Type 3A74, the
system low-frequency response’ will be extended to about

0.2 Hz.

Placing the AC-GND-DC switch in the GND position
grounds the input circuit of the Type 3A74 to provide a DC
zero trace reference. At the same time the switch internally
disconnects, but does not ground, the input connector or the
applied signal.

VOLTS/DIV. Switch and VAR. GAIN Control

The amount of vertical deflection produced by a signal is
determined by the signal amplitude, the attenuation factor

©




(if any) of the probe, the setting of the YOLTS/DIV. switch,
and the setting of the VAR. GAIN control. Calibrated deflec-
tion factors indicated by the settings of the VOLTS/DIV.
switch apply only when the VAR. GAIN control is set fo the
CAL. position. Errors in display measurements may result if
the setting of this control is unintentionally moved away from
its CAL. position.

The range of the VAR. GAIN control is approximately
2.5:1 to provide continuously variable (uncalibrated) vertical-
deflection factors between calibrated settings of the YVOLTS/
DIV. switch. The VAR. GAIN control can be rotated in either
direction from its CAL. position since there is no mechanical
stop.

Voltage measurements can be made directly from the CRT
by noting the calibrated VOLTS/DIV. switch setting for the
applicable channel and the amount of vertical deflection in
major divisions. Then multiply the number of major divisions
by the setting of the VOLTS/DIV. switch and the attenuation
factor, if any, of the probe. An example is given in the Appli-
cations section of this manual.

MODE Switch

To display a single signal with the Type 3A74, apply the
signal to one of the input connectors and set the appropriate
MODE switch to the NORM. or INV. position. Set the MODE
switches for the other three channels to OFF. Use the NORM
position to display the signal with the same polarity as the
applied signal. Use the INV. position to invert the signal dis-

Operating Instructions—Type 3A74

play on the CRT. The normal-inverted feature can be partic-
vlarly useful when comparing two or more signals during
multi-trace operation.

To display two or more signals in multi-trace operation,
connect the signals to the input connectors and set the appro-
priate MODE switches to NORM. or INV., depending on
whether you want to display the signals in a normal or
inverted position. At any time one or more signals can be
removed from the display without disconnecting the signal
from the input connector(s). To do this, simply set the appro-
priate MODE switch to OFF. To remove the signal from a
channel and still get a trace on the CRT for that channel, set
the AC-GND-DC switch to GND instead of setting the MODE
switch to OFF. For Service Manuals Contact
MAURITRON TECHNICAL SERVICES

8 Cherry Tree Rd, Chinnor

Oxon OX9 4QY
Tel- 01844-351694 Fax:- 01844-352554
£mail:- enquities@mauritron.co.uk

CHOP.-ALT. Switch

1. General Information

When you are using the Type 3A74 for single-trace opera-
tion (i.e., the MODE switches of three channels are set to
OFF, the unit acts as a single-channel amplifier). . No switch-
ing to other channels occurs, regardless of the setting of the
CHOP-ALT. switch. However, when more than one channel
is used, then the setting of the CHOP.- ALT. switch is import-
ant because it controls the mode of operation which produces
the multi-trace displays.

In general, use the CHOP. position (chopped-mode opera-
tion) with lower sweep rates for displaying non-repetitive
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Fig. 2-3. Probe compensation waveforms,
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and low-repetition-rate signals. Non-repetitive signals are
. single-shot or randomly occuring signals. Use the ALT. posi-

tion (alternate-mode operation) with the higher sweep rates
for displaying high repetition-rate signals.

NOTE

If your osciiloscope has a CRT Cathode Selector (Z-
axis) switch mounted on the rear panel, set this
switch to the Chopped Blanking position during
chopped-mode multi-trace operation. Lleave the
switch in the Chopped Blanking position at all times
except for Z-axis modulation applications.

2. Specific Information

This information is provided as an operational guide con-
cerning the use of chopped and alternate modes of opera-
tion.

(a) Displaying non-repetitive signals. To compare time and

phase relationships of non-repetitive signals, use chopped-

mode operation. The suggested fastest sweep rate that you
can use and still obtain good resolution is summarized in

Table 2-2.

TABLE 2-2
Chopped-Mode Resolution

Number of Recommended | Approx. Number of
Channels in Maximum Segments in Each
Use Sweep Rate Trace
2 10 ps/div. 25
3 20 ps/div. 35
4 20 ps/div. 25

If sweep rates faster than those shown in Table 2-2 are
used, resolution decreases and you may prefer to use
single-trace operation.

(b) Displaying repetitive signals. The most likely dividing
point between the use of chopped-mode operation at low
sweep rates and alternate-mode operation at high sweep
rates is 02ms/div. At this sweep rate, or when using
higher sweep rates, alternate-mode operation produces an
uninterrupted display when viewing reptitive signals 500
Hz or higher. That is, the alternate mode switching cycle
is sufficiently fast to produce an apparently steady display.

If the lower sweep rates are used for viewing signals
500Hz or lower, the alternate-mode switching cycle
becomes more noticeable and you may prefer to use the
chopped-mode of operation to produce steadier displays.

Multi-Trace Triggering

1. Comparing time-related signals. To obtain a stable
display and to see true fime or phase relationship between
signals which bear a fixed time relationship to each other,
apply the reference signal to channel 1. Use the channel 1
controls in a conventional manner. Pull the TRIGGER switch
outward and the time base will internally trigger on channel
1 only. Apply the signals to be compared to the other chan-
nels. Set the CHOP.-ALT. switch to a position best suited
for your application.

2-6

With the TRIGGER switch in its outward. position, trigger-
ing on channel 1 only is independent of the channel 1 MODE
switch setting. That is, you can set channel 1 MODE switch
to OFF anytime you want to remove channel 1 waveform
from the screen and exclude it from the switching cycle.
Triggering will not be affected. Signals in the remaining
channels will continve to be displayed unaffected and refer-
enced to channel 1, regardless of the MODE switch setting.

2. Displaying signals unrelated in time. It is often possible
to obtain a stable display of signals unrelated in time. This
is accomplished by setting the CHOP.—ALT. switch to ALT.
pushing the TRIGGER switch to its inward position, and using
AC-coupled internal triggering of the time base. Then, with
a proper setting of the time-base Triggering Level control,
the time base can frigger on the signal in each channel to
assure proper electronic switching of the channels.

If you should experience some difficulty in finding a proper
setting for the Triggering Level control, consider these factors
which affect triggering: the setting of the Type 3A74 POSI-
TION controls; the AC-coupled setting (AC, AC Slow, AC Fast,
AUTO.-depending on which positions are available) of the
time-base Triggering Coupling switch.

The Type 3A74 POSITION controls affect the DC com-
ponent of the composite trigger from channel to channel,
and the different AC-coupled settings of the time-base Trig-
gering Coupling switch affect the waveshape of the trigger
as it is AC-coupled into the time-base triggering circuits.
Consequently, in addition to adjusting the Triggering Level
control, you should also try vertically positioning the dis-
played waveforms to different points on the CRT and try
the different AC-coupled setfings of the Triggering Coupling
switch to find the best triggering conditions.

Calibrated Gain Adjustment

Any time you move the Type 3A74 from one oscilloscope
plug-in opening to another you must adjust the common
gain of the unit to compensate for differences in CRT deflec-
tion sensitivities.

I Set the front-panel controls of the Type 3A74 to these
settings:
AC-GND-DC (channel 1) DC
VOLTS/DIV. (channel 1) .02
VAR. GAIN (channel 1) CAL.

POSITION {channel 1} Centered
MODE {channel 1} NORM.
MODE (channel 2, 3

and 4} OFF
TRIGGER Either position
CHOP.-ALT. Either position

2. Set the time-base sweep rate and triggering controls
for a 0.1-ms/div. free running. sweep.

3. Apply a 0.1-volt signal from the oscilloscope Cali-
brator to the channel 1 connector. (Use a short test lead
through a suitable connector adapter to make the direct
connection. Use a 0.05-volt Calibrator signal if you are
using a Type 567 Oscilloscope.)




4. Adjust the CALIB. control to obtain a deflection of
exactly five major divisions. {2.5 major divisions if you are

using a Type 567 Oscilloscope.)

NOTE

If the CALIB. control does not have sufficent range,
set channel 1 GAIN ADJ. near midrange. (A set-
ting a few degrees on either side of midrange will
give the CALIB. control enough range.) Then set
the CALIB. control as described in step 4 of this
procedure. Next, proceed to the Channel Gain
Adjustments procedure and set the GAIN ADJ. for
channels 2, 3, and 4.

Channel Gain Adjustments

From time to time you should check the gain of each
channel to assure that the vertical deflection factor corre-
sponds to the .02 VOLTS/DIV. switch panel marking. To
check the gain of each channel, proceed as follows:

1. Check the gain of channel 1 by performing the pre-
vious Calibrated Gain Adjustment procedure. If you have
done this, leave the controls as they were in that procedure
and go to the next step.

2. Remove the signal from channel 1 and apply it to
channel 2.

3. Set Channel 1 MODE switch to OFF and channel 2
MODE switch to NORM.

4. Set the remaining channel 2 front-penel controls so
they correspond to the settings used for channel 1.

5. Rotate channel 2 GAIN ADJ. to obtain a deflection of
exactly five major divisions (2.5 major divisions if you are
using a Type 567 Oscilloscope.)

4. Set the GAIN ADJ. for channels 3 and 4 in the same
manner as for channel 2.

7. To double-check the exactness of your calibration,
apply the calibrator signal to all four channels. Set all
MODE switches to NORM. and superimpose the displays of all

Operating Instructions—Type 3A74

four channels. Check the displays of all four channels to see
that they match. in deflection and that the deflection is the
same as described in step 5 of this procedure.

NOTE

Once all gain adjustments have been set properly
and the CALIB. control has adequate range, you
need only to adjust the CALIB. control when you
move the Type 3A74 from one-plug-in opening to
another.

DC Balance Adjustments

If the DC balance of a channel is not properly adjusted,
the CRT DC-reference-level position of the trace will shift as
the VAR. GAIN control of that channel is rotated. Though
the adjustment procedure for channel 1 is described here, the
same basic procedure is used for the other channels. To pro-
perly set the DC balance, proceed as follows:

1. Set channel 1' AC-GND-DC switch to GND and the YAR.
GAIN control to CAL.

2. Set channel 1 MODE switch to NORM. and position a
0.1 ms/div. free running trace to the center of the graticule.
The centerline serves as a convenient reference point.

3. Rotate channel 1 VAR. GAIN control to the maximum
attenuation position (a few degrees clockwise past the CAL.
position). Note the direction and distance the trace moved.

4. Rotate channel T VAR, GAIN control back to its CAL
position.

5. As a preliminary adjustment, slowly adjust the DC BAL.
control to move the trace in the same direction as the trace
moved in step 3. Continue rotating the DC BAL. control to a
point which positions the trace 1.5 times the distance noted
in step 3.

6. As a final adjustment, rotate the VAR. GAIN control
back and forth several times between the CAL. and maximum
attenuation seftings. At the same time, adjust the DC BAL
control until there is no trace shift.
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SECTION 3
APPLICATIONS

The following- applications: .describe: how: fo: make - basic:

voltage, phase, and time-delay measurements. These same
techniques can be applied and extended to a wide variety
of applications.

AC Voltage Measurement

To measure the AC peak-to-peak voltage or amplitude
of a wavefoim, the AC-GND-DC switch should be set to the
AC position. In this position only the AC components of the
signal are displayed on the CRT. (However, when the AC
component of the signal is very low in frequency, use the
DC position of the switch.)

Peak-to-peak voltage measurements of a signal applied to
one channel are made as follows:

1. Set the appropriate YOLTS/DIV. switch such that the
expected voltage to be applied to the input connector is
not more than about six times the setting. If these conditions
are fulfilled, the expected voltage will produce a vertical
deflection of not more than 6 major divisions. Make sure the
VAR. GAIN control is set to the CAL. position.

2. Apply a repetitive signal to the appropriate channel,
preferably through a coaxial cable or an attenuator probe.

3. Set the appropriate MODE switch to NORM. and the
other MODE switches to OFF.

4. Set the triggering controls and the sweep rate of the
time base for a stable display of several cycles of the wave-
form.

5. Use the positioning controls to position the waveform
to a convenient point on the CRT so that the voltage mea-
surement can be determined easily. For example, position
the waveform so that the negative peaks of the waveform
coincide with one of the lower graticule lines and one of the
positive peaks lies behind the center vertical line of the grati-
cule.

6. With the aid of the graticule, measure the vertical deflec-
tion in divisions from the negative peak to the positive peak.

In measuring signal amplitudes, it is important to remember
that the width of the trace may be an appreciable part of the
overall measurement. For this reason, you should consistently
make all measurements from one side of the trace. This is
particularly true when measuring signals of small amplitude.
Notice in Fig. 3-1 that points a and b correspond to the
bottom side of the trace. The measurement would be just as
accurate if points a and b correspond to the top side or center
of the trace.

7. Multiply this distance by the setting of the VOLTS/
DIV. switch and the attenuation factor, if any, of the probe.
{Remember that the VAR. GAIN control must be set to the
CAL. position.)

As an example, assume you measure a vertical distance
of 4.6 divisions, the VOLTS/DIV. switch setting is .2, and you
are using a 10X attenuator probe.
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Fig. 3-1. Measuring peak-to-peak voltage.

VOLTS/DIV. Probe
Vertical Switch N Attenuation = volts (p-p)
Deflection setting Factor

46 X .2 X 10 = 9.2 volis {p-p}

Instantaneous Voltage Measurements

To measure the DC level at a given point on a waveform,
the following procedure using channel 1 as an example is

given.

1. Set the channel 1 VOLTS/DIV. switch such that the
expected voltage to be applied to the input connector is not
more than about six times the setting, to obtain not more than
about 6 major divisions of vertical deflection. Be sure the
VAR. GAIN control is set to the CAL. position.

2. Set the triggering and time-base controls so that the
sweep free runs at the desired rate.

3. Set the channel 1 AC-GND-DC switch to GND ({or
ground the probe tip), and vertically position the trace so
that it lies along one of the horizontal graticule lines. This
line will be used as a ground (zero) reference line. The refer-
ence line you choose will depend upon the polarity and DC
level of the signal to be measured. Do not move the POSI-
TION control of the Type 3A74 after the reference line has
been established.

As an alternative method, you can set the oscilloscope for
automatic triggering and use the trace of an unused channel
as a visible reference. To establish a ground reference using
channel 2 (for example), set channel 2 AC-GND-DC switch
to GND. Check that channel 1 AC-GND-DC switch is set to
GND also. Superimpose the traces. After establishing the
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reference, do not move the channel 1 and 2 POSITION con-
trols.

4. Set the channel 1 AC-GND-DC switch to DC.

5. Apply the signal, preferably shrough a coaxial cable
or an attenuator probe, fo the channel 1 input connector.

6. Set the triggering controls of the time base for a stable
display.

7. Measure the vertical distance in divisions from the
ground (zero) reference line established in step 3 to the point
on the waveform that you wish to measure.

If the channel 1 MODE switch is set to NORM. and the
point on the waveform is above the reference line, the polar-
ity is indicated to be positive (+). If the point is below the
line, the polarity is negative (—). If the MODE switch is set
to INV., the indicated polarities will be reversed.

8. Multiply this distance measured by the setting of the
VOLTS/DIV. switch and the attenuation factor, if any, of the
probe. This is the instantanous DC level of the point mea-
sured.

As an example, assume the MODE switch to set to NORM.
You measure a. vertical deflection of 3.6 divisions above
ground reference line (see Fig. 3-2), the VOLTS/DIV. switch
setting is 5, and you are using @ 10X attenuator probe.
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Fig. 3-2. Measuring a voltage with respect to some reference.

Instantaneous
Voltage  __ Vertical VOLT.S/DN' Probe
. = . X Switch X Attenuator
With Respect Deflection .
Setting Factor

to Reference

Instantaneous
Voltage
With Respect
to Reference

= +436div. X 5 X 10 == 4180 volts
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9. If you want to recheck the (zero) reference or establish

“a new reference without disconnecting the applied signal, set

the channel 1T AC-GND-DC switch to GND. If you want fo
establish a reference other than zero, set the channel 1 AC-
GND-DC switch to DC, touch the probe to the desired
reference voltage, and position a free-running trace along
one of the horizontal graticule lines.

Voltage Comparison Measurements

In some applications you could establish a set of deflec-
tion factors other than those indicated by the VOLTS/DIV.
switch. This is useful for comparing signals which are exact
multiples of a given voltage amplitude. The following pro-
cedure describes how to get deflection factors for channel 1.
The same procedure can be used for the other channels.

1. Apply a reference signal of known amplitude to channel
1 and, with the channel 1 VOLTS /DIV. switch and VAR.
GAIN. control, adjust the amplitude of the display for an
exact number of graticule divisions. Do not move the VAR.
GAIN control after you have obtained the desired deflection.

2. Divide the amplitude of the reference signal (in volts)
by the product of the deflection in divisions (established in
step 1} and the VOLTS/DIV. switch setting.

The result is the Deflection Conversion Factor.

__ Reference signal omplitude in volts
" [Deflec. in Div.) (VOLTS/DIV. Setting)

Deflec. Conv.
Factor

3. To caleulate the True Deflection Factor at any setting
of the YOLTS/DIV. switch, multiply the VOLTS/DIV. switch
setting by the Deflection Conversion Factor obtained in step 2.

True Deflec. Factor == (VOLTS/DIV. Setting) (Deflec. Conv.
Factor)

The true deflection factor obtained for any setting of the
channel 1 VOLTS/DIV. switch applies only to this channel,
and only as long as the VAR. GAIN control is not moved from
the position to which it was set in step 1.

As an example, suppose the amplitude of the reference
signal applied to channel 1 is 30 volts, and the VOLTS/DIV.
switch setting is 5. The VAR. GAIN control is adjusted to
decrease the amplitude of the display to exactely 4 divisions.

Deflec. Conv. Factor == =15

30
{4} (9)
True Deflec. Factor = (5) {1.5) = 7.5 volts/div.

4. To determine the peak-to-peak amplitude of a signal to
be compared, disconnect the reference signal and apply the
signal to be compared to channel 1. Set the VOLTS/DIV.
switch to a setting that will display the signal with adequate
deflection so that a measurement can be made.

5. Measure the vertical distance in divisions and determine
the amplitude by using this formula:

Deflec.

. . Deflec. Conv.
Signal Amplitude — Factor in div. X
, VOLTS/DIV.
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Fig.3-3. Measuring the phase shift between electrical waveforms.

As an example, suppose the signal to be compared caused
a deflection of 6 divisions at a VOLTS/DIV. setting of 10.
The VAR. GAIN control was not moved from the setting used
in the previous example. Substituting these values for the
Deflection Conversion Factor in the Signal Amplitude formula,

-Signal Amplitude (in volts}) = (1.5} (6} {10} = 90 volts

Phase-Shift Measurements

Phase-shift comparisons of two to four sine-wave signals of
the same frequency can be made using the multi-trace fea-
ture of the Type 3A74. To macke the comparisons, proceed
as follows:

1. Set the AC-GND-DC switches to identical settings-either
all AC or all DC, depending on the type of coupling desired.

2. Set the MODE switches to NORM, and pul! the TRIG-
GER switch outward.

3. Place the CHOP.-ALT. switch to the position desired. In
general, the ALT. position is more suitable for high-frequency
signals and the CHOP. position is more suitable for low-fre-
guency signals.

®
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4. Apply the reference signal to channel 1; apply the sig-
nals fo be compared to the other channels. Use equal delay
coaxial cables or probes.

5. Set the VOLTS/DIV. switches for a suitable amplitude
display.

6. Set the time-base sweep rate and triggering controls to
obtain a stable display of less than one cycle of the wave-
forms.

7. Adjust the VAR. GAIN control for each channel so that
the signal amplitudes are equal and fill the screen vertically.
Reset the YOLTS/DIV. switches if there are seitings available
that will aid in obtaining the equal amplitude signal displays.
Equal amplitudes are not essential but they help to make com-
parisons easier. Carefully center the signals vertically on
the screen; that is, for equal distances above and below the
center graticule line.

8. Rotate the Variable Time/Div. control of the time base
counterclockwise until one cycle of the reference signal
occupies exactly 9 divisions horizontally. Use the Slope
switches and the Triggering Level control of the time base to
trigger on the reference waveform at any point you desire.
Each division on the screen now represents 40° of one cycle
at this time-base setting {see Fig. 3-3).

9. Measure the horizontal distance between the reference
waveform and each of the other waveforms. Note the dis-
tance for each channel and whether they are leading or lag-
ging. To make each phase comparison measurement easier,
switch the non-applicable waveforms off by setting the appro-
priate MODE switches to the OFF position until you need to
display them.

10. For each distance measured, multiply the distance by
40° per division to obtain the amount of phase shift compared
to the reference waveform.

For more precise measurements, increase equally the verti-
cal sensitivity of all channels used and the sweep rate estab-
lished in steps 6, 7, and 8, but do not change the setting of
the time-base Variable Time/Div. control. However, when
you increase the sweep rate, you must take this into considera-
tion in your calculations.

For example, if you increase the sweep rate by a factor of
5, and then measure the distances between waveforms, each
division will represent 8° (40° + 5) of a cycle. By doing this,
you can measure phase shift up to 80° more accurately. When
preparing to make the measurement, horizontally position the
waveforms to points where the graticule markings aid in deter-
mining the exact distance. (To be certain that the waveform
is centered vertically, check the DC. BAL. adjustment before

vertical sensitivity is increased.) Fig. 3-4, for example, shows

how the phase shift of channel 2 waveform can be computed
using this method. Other phase-shift measurements can be
determined using this same basic procedure.

Time-Delay Measurements

The calibrated sweeps of Tekironix oscilloscopes cause any
horizontal distance on the screen to represent a definite known
interval of time. Using this feature in combination with the
multi-trace feature of the Type 3A74, you can measure the
fime lapse or delay between events displayed on the CRT.
This is done by using the following method:

3-3
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Chan. 1
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Fig. 3-4. Computing the phase shift when the oscilloscope sweep
rate is increased 5X. Accurate phase-shift measurements within a
range to 80° can be made using this method.

1. Set the AC-GND-DC switch to AC or DC depending on
the type of coupling desired.

2. Apply the reference signal to channel 1; apply the sig-
nals which have more delay than the reference signal to the
other channels. Use coaxial cables or probes having equal
delay.

3. Pull the TRIGGER switch to its outward position and set
the CHOP.-ALT. switch to the position desired.

4. Set the MODE switches to NORM.

5. Set the VOLTS/DIV. switches and the VAR, GAIN con-
trols to obtain suitable vertical deflections. Set the time-base
sweep rate and triggering controls to obtain a stable display
at a sweep rate that will allow you to measure the distance
between waveforms accurately. Be sure the Variable Time/
Div. control is set to the Calibrated position.

6. If some of the waveforms are negative-going and others
are positive-going, you may prefer to set the appropriate
MODE switches to the INV. position to make all waveforms
go in the same direction on the display.

7. With the aid of the graticule markings, measure the
horizontal distance between the reference waveform and each
of the other waveforms. For most measurements the distance
is usually measured between 50% amplitude points on the
rising portion of the waveform. To make the measurements
easier, switch off the waveforms not being measured by set-
ting the appropriate MODE switches to the OFF position.

8. Multiply the distance measured for each channel by the
sefting of the time-base Time/Div. switch to obtain the appar-
ent time interval.

3-4

9. To obtain the actual time interval, divide the apparent
time interval by 5 if 5X sweep magnification is used, by 10
if 10X sweep magnification {Type 565 Oscilloscope) is used,
and 1 if sweep magnification is not used.

{Time/Div. Switch Setting) (Distance in Div.)
Sweep Magnification

Time Delay =

For example, assume the Time/Div. switch setting is 2 uSec,
the 5X magnification is in use, and you measure a horizontal
distance of 3 divisions between the leading edge of the refer-
ence waveform and the leading edge of the waveform dis-
played on another channel. In this example, 3 divisions
multiplied by 2 microseconds per division gives you an appar-
ent time delay of 6 microseconds. The apparent time delay
divided by 5 gives you an actual time delay of 1.2 micro-
seconds.

Four-Trace X-Y Displays

It is possible to display up to four different sets of sampled
X-Y parameters on the oscilloscope screen through the use of
two Type 3A74 Plug-In Units.

To display four sets of X-Y parameters at the same time,
proceed as follows:

1. Insert the Type 3A74's into the vertical (Y-axis) and hori-
zontal {X-axis) openings of the oscilloscope.

2 Set the CHOP.-ALT. switch of the Y-axis unit to CHOP.
and the X-axis unit to ALT. Best transient blanking response
is obtained by setting these switches to the positions as stated.

3. Connect a pair of (X-Y) signals to each channel. For
example, connect one signal of a pair to channel 1 of the
Y-axis plug-in. Connect the other signal of the pair to chan-
nel 1 of the X-axis plug-in. Proceed in this manner fo con-
nect each pair of signals to the other channels of both units.

NOTE

Channel 4 in both units synchronize together
through pin 18 of the interconnecting plugs. There-
fore, it is important that you always leave channel
4 “on’ in both units by setting their MODE switches
to either NORM. or INV., as desired. In addition,
always use the same number of channels between
units to assure proper synchronization between
pairs of signals.

4. Set the VOLTS/DIV. switches and the POSITION controls
for the desired displays. If the displays do not properly
synchronize, set the channel 4 MODE switch of the left-hand
or Y-axis plug-in to OFF momentarily and then back to the on

position.

If you are applying sine-wave signals of the same frequency
to each channel, the resulting displays will appear as a
straight line, ellipse, a circle, or other variations of the Lis-
sajous pattern for phase differences between 0° and 360°.
Fig. 3-5 shows an example of possible displays that can be
obtained. To calculate the sine of the phase difference
between a pair of signals, use this method:
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Fig. 3-5. X-Y displays obtained by using four parts of channels
simultaneously.

(@) Center one of the X-Y displays horizontally and ver-
tically on the CRT. Position the others off the CRT.

{b) Increase the size of the display by increasing the input
signal amplitudes or by increasing the vertical and horizontal
sensitivities of the plug-in units. Center the display as des-
cribed in the previous step.

{c) Measure the distances A and B on the display as shown
in Fig. 3-6. A/B is equal to the sine of the phase difference
between the two signals (see Table 3-1).

{d) After making the calculation for one display, position
it off the CRT and position one of the other displays on the
CRT and calculate the phase difference. Continue in this
manner for the remaining displays.

A Type 3A74 in the chopped mode and a single trace
amplifier plug-in {or multiple-trace unit operated on one chan-
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Fig. 3-6. X-Y method of calculating phase difference (0) of two
sine waves.
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nel) will provide a multiple-trace X-Y display having the
inputs to the Type 3A74 all plotted against the common input
to the single-trace unit. For blanking of the switching tran-
sients, the Type 3A74 should be operated in the vertical
deflection compartment, with the indicator's Z-axis selector
switch (if any) set to chopped blanking. Good phase-match-
ing over a wide bandwidth will only be secured, however,
if the two plug-ins are of the same type.

The 3A74 may be used with the Type 3A72 SN 1780 or
above. To obtain paired two-trace X-Y displays (Channel 4
of the 3A74 consistently plotted against Channel B in the
3A72) if the Type 3A74 is used in the horizontal compartment
in the ALTERNATE mode and the 3A72 is used for vertical
deflection, operated in the CHOPPED mode. Channel 4
must be one of the two Type 3A74 channels used in order to
secure consistent pairing of the X-Y plots. No more than
two channels of the Type 3A74 should be turned on. Dif-
ferential phase matching between the two units will be
satisfactory for most ‘audio-range frequencies, but the two
units will show a phase difference of the order of 10° at
100 kHz.

TABLE 3-1
ANGLE ANGLE ANGILE
(in SIN {in SIN {in SIN
degrees) degrees) degrees)

0 .0000 30 .5000 60 8660
1 0175 31 5150 61 .8746
2 0349 32 5299 62 .8829
3 0523 33 5446 63 .8910
4 0698 34 | .5592 64 .8988
5 .0872 35 .5736 65 9063
6 1045 36 .5878 66 9135
7 1219 37 6018 67 9205
8 1392 38 6157 68 ..9272
9 1564 39 6293 69 9336
10 1736 40 .6428 70 9397
1 1908 41 | 6561 71 .9455
12 .2079 42 6691 72 9511
13 2250 43 .6820 73 9563
14 2419 44 6947 74 9613
15 .2588 45 707 75 9659
16 2756 44 7193 76 .9703
17 .2924 47 7314 77 9744
18 .3090 48 7431 78 9781
19 3256 49 7547 79 9816
20 3420 50 7660 80 .9848
21 .3584 51 J77 81 9877
22 3746 52 .7880 82 9903
23 3907 53 7986 83 9925
24 4067 54 .8090 84 .9945
25 4226 55 .8192 85 9962
26 4384 56 .8290 86 9976
27 4540 57 .8387 87 9986
28 4695 58 .8480 88 9994
29 4848 59 .8572 89 9998
90 1.0000
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SECTION 4
CIRCUIT DESCRIPTION

4-CHANNEL SWITCHED AMPLIFIER

Introduction

The Type 3A74 Four-Trace Amplifier Plug-In Unit consists
of four identical switched amplfiers, a common output ampli-
fier, and a Channel 1 Only internal trigger amplifier. Since
the switched amplifiers are identical, the following description
of channel 1 applies to all. Throughout the circuit description
discussion, you should refer to the block and circuit diagrams
located near the back of this manual. Also, assume that a
calibrated Type 3A74 is inserted in the left-hand or Y-axis
opening to provide vertical deflection, and a time-base plug-
in is inserted in the right-hand or X-axis plug-in opening of
those oscilloscopes requiring plugin units for both X- and Y-
axis deflection.

NOTE

Yoltages and currents given in the circuit descrip-
tion are not absolute but are approximate.

Input Coupling

The signal to be displayed is applied to the Input Cathode
Follower V423 through the AC-GND-DC switch SW401 and
the VOLTS/DIV. switch SWA410. In the DC position of SW401,
input coupling capacitor C401 is bypassed with a direct con-
nection. In the AC position the signal must pass through C401
so the DC component of the signal is blocked. In the GND
position the signal path is opened and the input circuit is
grounded.

Input Attenuation

The Input CF {Cathode Follower) stage V423 requires an
input signal of 0.02 volt peak to peak, applied to its grid to
produce one division of calibrated peak-to-peak deflection
on the CRT. In order to satisfy this condition, and to make the
unit applicable to a wide range of input voltages, precision
attenuation networks can be switched into the input circuitry
by means of the VOLTS/DIV, switch SW410. The voltage-
attenuation ratios of these networks are X2.5, X5, X10,
and X100.

When the VOLTS/DIV. switch is in the .02 position, the
signal is coupled without attenuation to the Input Cathode
Follower, V423. For the other settings of the YOLTS/DIV.
switch, the attenuation networks are switched into the circuit,
either singly or in tandem pairs, so that the signal applied to
the grid of V423 is always 0.02 volt for each division of CRT
deflection when the YAR. GAIN control R426 is set to the
CAL. position.

The attenuators are frequency compensated RC voltage
dividers, and the attenuation factor can be expressed in a
general manner as follows:

__ total divider resistance (including R416)
" grounded-leg resistances (includes R416)

Attenuation
Factor

Using the X2.5 attenvator as a specific example (see Fig.
4-1), the formula is:

Attenuation Factor =

(R407C) (R416) + (R407C) (R407E) + (R407E) (R416) 25
(R407E} {R416} -
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Fig. 4-2. Simplified circuit diagram showing the DC current paths when channel 1 is turned OFF.
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At low frequencies the dividers are resistive because the
impedance of the capacitors is high and their effect in the
circuit is negligible. As the frequency of the input signal
increases, however, the impedance of the capacitors decreases
and their effect in the circuit becomes more pronounced.

For high-frequency signals the impedance of the capacitors
is low, in comparison to the resistance of the circuit, and the
attenuators become capacitive voltage dividers. For these
frequencies, the attenuation factor is similar to the resistance
case, except that the capacitive reactances are the dominant
factors involved. A variable capacitor in each attenuator,
such as C407C in the X2.5 attenuator (see Fig. 4-1} provides
a method for adjusting the capacitive-reactance ratios to
equal the resistance ratios.

The variable capacitor at the input to each attenuator,
such as C407B in the X2.5 attenuator (see Fig. 4-1}, provides
a means for adjusting the input RC time constant of the
attenuator to a standard value of 47-pF X 1 MQ when using
a 47-pF Input Time Constant Normalizer as a reference. Sim-
ilarly, C416 provides a method for standardizing the input
capacitance when the VOLTS/DIV. switch is set to the .02
position. In addition to providing the same input capacitance,
the resistance values of the attenuators are chosen to provide
an input resistance of 1 megohm for each setting of the
VOLTS/DIV. switch. Thus, an attenuator probe, when con-
nected to the Input connector of the Type 3A74, will work
into the some time constant regardless of the setting of the
VOLTS/DIV. switch. This means that once an attenuator probe
is properly compensated to match one VOLTS/DIV switch
setting, the probe need not be readjusted each time another
VOLTS/DIV. switch position is used.

Switched Amplifier

The Switched Amplifier for each channel consists of three
stages: Input CF (Cathode Follower) V423, Input Amplifier
Q424/Q434, and DC Balance CF {Cathode Follower) V433.
Following the Input Amplifier stage is a four-diode switch to
connect or disconnect the channel to the common Output
Amplifier.

Input Cathode Follower V423. Tube V423 is a nuvistor
which presents a high-impedance, low-capacitance load to
the input circuit, and isolates the input circuit from the suc-
ceeding stages. The cathode is connected through R423 to
the —12.2-volt supply. The large value of R423 permits the
stage to operate near unity gain and to handle normal sig-
nals up to =2 volts in amplitude without distortion.

Resistor R417 protects the grid circuit of V423. This com-
poent limits the DC grid current through V423 if a positive-
going overload signal is inadvertently applied to the input
connector. Since R417 alone would deteriorate the high-
frequency AC response of the stage, C417 is added to pass
the high-frequency AC components around R417. To protect
transistor Q424 from the same overload signal, diode D424
is provided. This diode conducts during the overload interval,
thus limiting the reverse bias of Q424.

NOTE

Diode D423 also conducts during a positive-going
overload signal, limiting the base-collector voltage
of Q424,

Circuit Description—Type 3A74

Negative-going overload signals do not damage V423
because V423 is protected by B419. If V423 goes too far
below cutoff, neon B419 ignites and clamps the grid of V423
at about —60 volts. The clamping action prevents the grid
from going further negative and prevents grid-to-cathode
arcing. Current through transistor Q424 for the duration of
the overload signal is limited to 8 mA by its long-tailed
circuitry.

Input Amplifier Q424/Q434. This stage is a transistor-
ized emitter-coupler paraphase amplifier. It converts the
single-ended input signal at the base of Q424 to differential
current signals in the collector circuits. Both emitters are long-
tailed (through R425 and R435) to the +125-volt supply for
greater stability with respect to transistor parameters and
temperatures. The no-signal current through each of the
transistors is nominally 2.4 mA.

There are two gain controls located in the common-emitter
circuit of Q424 and Q434. One is the VAR. GAIN control
R426 and the other is the GAIN ADJ. control R436, a front-
panel screwdriver-adjust potentiometer. Both controls vary
the emitter degeneration and thus affect the gain of the
stage. With R426 set to the CAL. position, R436 is adjusted
so that the total amplifier gain provided by this adjustment
and the CALIB. adjustment R477 (in the Output Amp. 2nd
Stage) causes the CRT deflection to agree with the setting of
the VOLTS/DIV. switch.

The value of collector resistors R424 and R434 is chosen to
provide proper base-emitter function temperature compensa-
tion for their respective transistors. C424 and C434 provide
increased high-frequency response to compensate for the
response losses introduced by R424 and R434.

NOTE

Channel-switching transients fed back into the
Channel 1 Only trigger amplifier circuit are bal-
anced out by the fixed capacitor C433 and the
variable capacitor C435.

DC Balance CF V433, This cathode follower stage pro-
vides a low-impedance drive for AC balancing the Q424/
Q434 emitters of the Input Amplifier stage. To balance the
emitters the DC BAL. conirol R427, located in the grid circuit
of V433, is used to set the DC level of Q434. When correctly
adjusted, the emitter level of Q434 will be the same as the
emitter level of Q424 under no-signal conditions. (The usual
method for quickly establishing a no-signal condition is to
set the AC-GND-DC switch to GND.) With the emitters at
the same voltage there will be no current through the VAR.
GAIN control. Thus, the VAR. GAIN control can be rotated
without affecting the DC level of the succeeding stages and
thus will not affect the vertical position of the beam.

Mode Switch. If the MODE switch is set to the NORM.
position, the signal passes through diode switches D440 and
D443 to the Output Amplifier. A normal display will appear
on the CRT; that is, the display will have the same polarity
as the input signal. If the input signal is positive going, for
example, the displayed waveform will also be positive going.
However, when the MODE switch is set to the INV. position,
the display is inverfed because the switch reverses the signal
leads to the diode switches. For example, a positive going
input signal will be displayed os a negative-going waveform.
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Fig. 4-3. Same as Fig., 4-2 except channel 1 is turned ON and the resulting current paths are shown.
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" When the MODE switch is set to the OFF position, the
output leads from the Input Amplifier stage cre shorted
together (refer to the block or schematic*diagrams to” see
how this is accomplished). Therfore no differential current
signals from the Input Amplifier stage or the positioning cir-
cuit are applied to the Output Amplifier. If all the MODE
switches are set to OFF, a trace will appear centered on the
CRT. This is a quick, convenient method for checking the
DC balance of the Output Amplifier 2nd stage because the
girds of V464 and V474 will be virtually grounded.

Vertical Positioning. The POSITION control R438, con-
nected between the differential inputs to the diode switches,
provides differential currents that act as positioning signals
superimposed on the output signal currents of Q424 and
Q434. When the POSITION control is set to its electrical
center, approximately 1.3 mA flows in each leg.

When the POSITIONING control is moved to either end
from center a change of about 3 volts per side occurs at the
collectors of Q444 and Q454 (First Qutput Amplifier stage).
This voltage range corresponds to at least 2=6 divisions posi-
tioning range at the CRT.

Diode Switches. The combined differential current signals
from the Input Amplifier stage and positioning circuit are
opplied to diode switches D440, D441, D442 and D443.
These diodes act like a double-pole double-throw switch.
Each pair, D440 and D443, or D441 and D442, is on while
the other pair is off. Switching of the diodes to connect or
disconnect a channel is controlled by the MODE switch via
the Ring Counter in the Channel Switching Circuit.

Assume that channel 1 is turned off (MODE switch is set
to OFF) and the POSITION control is centered. With channel
1 turned off, Q545 in the Ring Counter stage is not conducting
{see Fig. 4-2). The —13.1-volt level at the cathodes of shunt
diodes D441 and D442 is more negative than their. anodes
(—12.8 volts). As a result, D441 and D442 are forward biased
and return channel 1 Input Amplifier and positioning currents
through R548 to —100 volts. With the shunt diodes forward
biased, series diodes D440 and D443 are reverse biased.
The reverse-biased series diodes turn the channel off; that
is they effectively disconnect channel 1 from the Output
Amplifier.

If channel 1 only is turned on (MODE switch is set to NORM.
or INV.), Q545 in the Ring Counter conducts. The voltage
level at the junction of the shunt diodes reverse biases the
shunt diodes permitting the series diodes to be forward biased.
As a result the Input Amplifier and positioning currents are
applied through the series diodes and connecting busses to
join with the current from the first stage of the Output Ampli-
fier. The DC-current paths are shown in Fig. 4-3.

In multi-trace operation {more than one channel is turned
on with the MODE switch), positive- gomg gating pulses from
the Ring Counter turn the channels on in sequence. Assume
that all four channels are operating and channel 1 is gated on
first (see Fig. 4-4). With channel 1 gating pulse at its —11.8-
volt on level, D441 and D442 are reverse biased. Diodes D440
and D443 are forward biased. With D440 and D443 con-
ducting, the signals are applied through D440 and D443, and
then through the connecting busses to the Output Amplifier.

At the termination of the channel 1 gating pulse, the —13.3-
volt off level disconnects channel 1, reverse biasing series
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diodes D440 and D443, and forward biasing shunt diodes
D441 and D442. With channel 1 turned off by the —13.1-volt
level, the Channel 1 signals cannot be applied to the Qutput
Amplifier. While the —13.1-volt level holds channel 1 off,
each of the other channels is switched on (gated on) in
sequence by ifs own gating pulse.

As soon as channel 4 turns off, the channel 1 gating pulse
turns channel 1 on again to repeat the cycle (see Fig. 4-4).
Note that only one channel is on at any one time.

i TIME -
1
!
Ch 1 ch 1
—11.8V (On) 428 On
~1.3Y

—13.1V (Off)

(A) Gating pulses
applied to Ch. 1
D441/D442 junction.

—11.8V (On)-

~1.3V

5
3
o
3

—13.
3.1V (offi (B) Gating pulses

applied to Ch. 2
D441/D442 junction.

X
l
?
Ch3 ! Ch 3
—11.8V (On)-f—',———— On : ©On
1 i
~1.3V !
i i .
—13 1V (oL !
: : ! (C) Gating pulses.
! ! applied to Ch. 3
: ro Da41/D442 junction.
! H
: Ch 4 Ch 4
—11.8V (On) X 1On; On
=13V
—13.aV (om-l

(D) Gating pulses
applied to Ch. 4
D441/D442 junction.

Fig. 4-4. Waveforms showing the time relationship of the gating
pulses as they switch on their respective channels during four-trace
operation. Note the 1-2-3-4 sequence.

Output Amplifier

The Output Amplifier, which is the common amplifier for
all channels, consists ‘of three stages: Output Amplifier 1st
Stage Q444/Q545, Driver EF (Emitter Follower) Q463/Q473,
and Qutput Amplifier 2nd Stage V464/V474.

Output Amplifier 1st Stage Q444/Q454. The bases of
Q444 and Q454 are connected directly to —12.2 volts. These
transistors operate in a common-base configuration. The

voltage at their emitters is approximately —12.4 volts. Emit-
ter resistor R447, R448, R457, R458 and the POSITION
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RANGE adjustment R449 combined together give each transis-
tor an effective emitter resistor of 12.4kQ referred to —100
volts (see Fig. 4-2 and 4-3). With the emitters at —12.4 volts,
about 7.1 mA flows in each of the 12.4kQ effective emitter
resistors. This current comes from two sources which add
together at the Q444/Q454 emitters. Under no-signal condi-
tions 3.8 mA comes through each connecting bus from the
series diodes of the channel then connected; 3.3 mA com-
plementary current comes through each transistor (Q444 and
Q454) to make up 7.1-mA total demanded by the 12.4-kQ
effective emitter resistors (see Fig. 4-3).

Under signal conditions, the 3.3 mA complementary currents
in the Output Amplifier 1st Stage Q444/Q454 follow the
applied signal and/or positioning current variations in the
turned-on channel. These variations in current develop volt-
age signals across collector-load resistors R444 and R454.
Voltage gain up to this point, as measured between the sin-
gle-ended input of V423 and the push-pull output of the Out-
put Amplifier 1st Stage, is nominally 50. Gain is mostly
determined by the emitter degeneration resistors in the Input
Amplifier stage and collector resistors R444 and R454 in the
Output Amplifier 1st Stage.

Pedking coils L444 and L454 improve the high-frequency
response of the stage by providing an almost critically
damped response rather than a simple RC response. Net-
works L445/R445 and L455/R455 compensate the stage for
high-frequency attenuation due to the characteristics of the
transistors and associated circvitry. Networks C460/R460 and
C470/R470 are time constants that improve the transient
response of the Type 3A74.

The POSITION RANGE adjustment R449, in conjunction
with R448 ond R458, differentially adjusts over a small range
the quiescent currents through Q444 and Q454. Thus the
DC levels throughout the Output Amplifier may be shifted
so that the electrical center of the Output Amplifier coincides
with the center of the CRT screen. When R449 is properly
adjusted, the positioning range of the individual channels is
centered; that is, the positioning range up is equal to the
positioning range down. As measured at the collector of
each transistor in the Output Amplifier 1st stage, the range of
R449 is about 2.8 volts. This is equivalent to a total of about
5.6 divisions on the CRT.

Driver EF Q463/QA473. These transistors are connected
as emitter followers to provide a low-impedance driving
source for the Output Amplifier 2nd Stage. Thus, the input
capacitance of the Output Amplifier 2nd Stage V464/V474 is
isolated from the collector loads of Q444 and Q454, thereby
increasing the frequency response of the Type 3A74.

The Driver EF stage DC couples the signal and the DC-
positioning voltages from the collectors of Q444 and Q454
to the grids of V464 and V474. Voltages dividers R461/R462
and R471/R472 provide the emitters of Q443 and Q473 with
a positive voltage source and sufficient source impedance
for the stage to function as an efficient emitter follower. Resis-
tors R442 and R472 are in the dividers to keep the grids of
V464 and V474 from going to 4125 volts in the event that
Q463 and/or Q473 are removed from their sockets.

Output Amplifier 2nd Stage V464 and V474 and the associ-
ated circuitry are a push-pull amplifier stage which drives
the verfical deflection plates of the oscilloscope. The gain of
the stage is nominally 20. Thus, the total gain of the Type
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3A74, as measured from the single-ended input at the grid
of V423 to the push-pull output at the plates of V464 and
V474, is about 1000 {50 times 20).

In the cathode circuit, CALIB. conirol R477 is adjusted to
compensate for variations in CRT deflection plate sensitivity
by altering the gain of the Type 3A74. This control is a master
gain control for all the channels. When adjusted, R477 varies
the cathode degeneration and thus the gain of the stage.
Maximum gain, and threfore maximum deflection of an input
signal, ocurs when R477 is set for zero resistance.

Diodes D468 and D449 in conjunction with R468 improves
the linearity of the Output Amplifier 2nd Stage for large
signals by reducing cathode degeneration when the display
is more than several major divisions from electrical center.

In the plate circuits variable inductors L4é4 and L474 pro-
vide a means of adjusting the stage for optimum transient
response. R465 sets the output potential at an optimum value
for the CRT deflection plates.

Internal Trigger Circuits

The internal trigger circuits provide a choice of two internal
trigger sources: composite and CH 1 ONLY. Either of these
sources can be selected by means of the TRIGGER switch
SW530.

Composite Internal Triggering. This means of triggering
refers to the trigger signal derived from the plate of V474 in
the Output Amplifier 2nd Stage. If more than one channel is
on [multi-trace operation), the trigger is a composite of suc-
cessive signals, sampled in time, arriving from the on channels.

During single-trace operation, the trigger is not time-shared
since only one channel is operating. Though not time-shared
as in multi-traced operation, the single-channel trigger is still
called a composite trigger to distinguish it from the CH 1
ONLY trigger. Naturally, during single-trace operation, the
composite trigger will resemble the displayed signal of the
operating channel.

In multi-trace operation, the composite trigger contains both
the AC and DC components of the time-sampled signals from
the on channels. The DC component is made up from the DC
level of the channel's POSITION control and, if the applied
signal is DC coupled, also includes the DC level of the applied
signal.

The composite signal, derived from the plate of V474, is
applied across a divider consisting of V535, R535 and R536 in
units SN 101 to 589; SN 590 and up, the divider consists of
C535, R535, R536 and R530. A portion of the signal is picked
off from the divider for use as a composite internal trigger
source. When the TRIGGER switch SW530 is pushed in
[COMPOSITE on the schematic diagram), the composite trig-
ger is applied to the grid of V533A in the Internal Trigger
Output CF (Cathode Follower] stage V533A. Ferrite bead
1532 in the grid circuit of V533A reduces the V5338 blank-
ing pulse radiation that couples into V533A grid circuit due
to the close proximity of the circuitry.

At the cathode of V533A, the trigger is applied throygh
pin 11 of the interconnecting plug to the time-base circuitry.
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The COMPOSITE INT. TRIG. DC LEVEL adjustment, R530, is
used to set the cathode DC level of V533A to zero under no-
signal conditions with only channel 1 turned on and with
the trace vertically positioned to coincide with the graticule
center. When the TRIGGER switch is set to CH 1 ONLY, the
lead from the divider is grounded and the channel 1 only
trigger is applied to V533A.

Channel 1 Only Internal Trigger. The channel 1 trigger
is derived from the cathode of V423, channel 1 Input CF stage.
The cathode is a convenient low-impedance point for extract-
ing the signal without affecting the frequency response of the
channel 1 input amplifier. In addition, this point is isolated
from the gating pulses that control the diode switches during
multi-trace operation.

The trigger is applied to the Channel 1 Trigger Input EF
(Emitter Folower) stage Q503 whose output drives the Channel
1 Trigger Amplifier 1st Stage Q504/Q514. A relatively high
gain-bandwidth product is obtained from Q504 and its associ-
ated circuitry. This high performance can only be obtained
by turning the emitter of Q504 to a low impedance source
with a voltage level quite close to the base of Q504. Trans-
istor Q514 provides this low impedance voltage source. When
channel 1 is properly DC-balanced, the cathode voltages
of V423 and V433 are at the same level. Thus, by using the
cathode of V443 as a reference and inserting diode D512 to
give the same amount of voltage offset as Q503, the bases of
Q504 and Q514 are at the same voltage. Hence, by emitter
follower action the emitter of Q514 provides the proper volt-
age at a low impedance for the emitter of Q504 to look into.
R510 degenerates the stage slightly to stablize the gain.

Diode D502 protects Q503 in the event that a positive over-
load voltage is applied to the channel 1 Input connector.
When the overload occurs, D502 conducts and limits the
reverse bias of Q503.

The amplified trigger signal is then applied to the base of
Q524, the Channel 1 Trigger Amplifier 2nd Stage. Here the
trigger is further amplified so that its amplitude approximates
the amplitude of the composite trigger. Inductor L525 in
the collector circuit of Q524 aids the high frequency response
of the stage. With the TRIGGER switch SW530 set to CH 1
ONLY, divider resistors R529 and R528 offset the output of
Q524 to provide proper DC voltage level at the grid of
V533A. C529 compensates the small amount of attenuation
in this divider.

The channel 1 trigger signal, applied via the TRIGGER
switch to the grid of V533A, appears at the cathode. From
the cathode of V533A the trigger is applied through pin 11
of the interconnecting plug to the the time base circuitry.
The CHAN. 1 INT. TRIG. DC LEVEL adjustment R521 is used
to set the DC level at the cathode of V533A to zero volts. The
adjustment is made when no signal is applied to channel 1
and the channel 1 trace is vertically positioned to coincide
with the graticule center.

CHANNEL SWITCHING CIRCUIT

The Channel Switching Circuit is composed of these stages:
Ring Counter (Q545/Q555/Q565/Q575), Blocking Oscillator
Q590, Blanking Pulse Regenerator V533B, and the Sync Pulse
IN EF (Emitter Folower) Q583. In the following discussion
the operation of the Channel Switching Circuit is described
in each of these modes of operation: (1) single-trace opera-
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tion, (2) chopped-mode multi-trace operation, {3) alternate-
mode multi-trace operation, and (4} X-Y multi-trace operation.
The individual stages in the Channel Switching Circuit are
variously used in specific modes of operation, and they are
subsequently described whenever convenient.

Ring Counter
The Ring Counter consists of Q545, Q555, Q565, Q575, and

associated circuitry. Each transistor controls the application
of one Switched Amplifier to the Output Amplifier. The Ring
Countfer is tetra-stable; that is, each of its four states is stable
{meaning that one transistor is turned on and the other three
transistors are turned offl. Each stable state of the Ring
Counter produces a positive-going current gate which closes
the series diode switches between one channel and the Output
Amplifier. During multi-trace operation, a trigger pulse is
required to make the Ring Counter count and thereby sequent-
ially apply each Input Amplifier channel to the Output Ampli-
fier.

Single-trace operation. Assume for this discussion that
channel 1 is turned on {MODE switch set to NORM. or INV.)
and the other channels are turned off by means of their MODE
switches. Under these conditions, the Ring Counter is locked
into one if its stable states. In this case, channel 1 transistor
Q545 is conducting and the other transistors in the Ring
Counter are reverse biased; that is, locked out.

The DC level at the base of each transistor in the Ring
Counter is determined by a matrix consisting of three 10-kQ
resistors and a 3.37-kQ resistor to ground. For each channel

which is off there is an additional 10-kQ matrix resistor which

connects from the junction of D580 and R580 through the
MODE switch contacts to the base of the reverse biased trans-
istor.

At the base of Q545 the resistor matrix is R542, R543, R544,
and R545. Currents in the collector circuits of the reverse
biased transistor flow through the Q545 resistor matrix and
hold the base of Q545 at about —5.9 volts.

Base matrix currents flowing through R550, R560, and R570
serve two functions. First, they shift the base voltages in a
less negative direction and thus add to the reverse biasing
of @555, Q565 and Q575. Secondly, these currents have a
controlling influence over the operation of the Blocking
Oscillator.

Constant current resistor R580 can supply about 0.85mA
of current to the base matrices without its D580/R580 junc-
tion going negative. Since the MODE switches for channels
2, 3 and 4 are set to OFF, as previously assumed, resistors
R550, R560 and R570 draw about 0.4 mA each. or a total
curent of about 1.2 mA. Since this is more current than R580
can supply, its D580/R580 junction voltage level decreases
to the point where D580 reverse biases and D581 forward
biases. D581 now supplies the current to the base matrices
that R580 was unable to supply. - ’

With D581 conducting, the voltage level at the anode of
D590 is not sufficiently positive to forward bias D590 and
turn on Q590 in the Blocking Oscillator stage. Under these
conditions, there will be no blocking oscillator action during
single-trace operation. With no trigger pulses for Q590, the
Ring Counter cannot switch from the turned-on channel to a
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. turned-off channel. In addition, with the Blocking Oscillator
inoperative, no Blocking Oscillator initiated transients will ©

occur to feed through and interfere with the single-channel
display.

With the base of Q545 at —59 volts, transistor Q545 is
forward biased to saturation. Voltage at Q545 emitter and
at the emitter bus is about __54 volts. Emitter current flow-
ing through R586 and R588 is about 12mA. The saturated
collector of Q545 resets at about —5.8 volts.

Matrix currents for the other transistors in the Ring Counter
hold the bases of their respective transistors at about —4.3
volts. With the emitter bus at —5.6 volts transistors Q555,
Q565, and Q575 are reverse biased and therefore cut off.
Their collectors rest at about —12 volts as set by the matrix

currenis.

Of primary importance to the switching operation of chan-
nel 1 is R548 which connects between the —12.2-volt (via-
D548) and —100-volt supplies. With channel 1 turned on, as
assumed in this description, the majority (about 11.7 mA) of
the 12- mA Q545 collector current flows through this resistor
[R548) and R547. The small balance of collector current goes
through D548. The current through D548 keeps the junction
of R547 and R548 from going less negative than —11.8 volts,
This is the voltage which is applied to the cathodes of the
channel 1 shunt diodes D441 and D422 that causes them to be
reverse biased. D441 and D442 are reverse biased by about
0.3 volt since their anodes are effectively at —12.1 volts.

As previously discussed, the emitters of Q444 and Q454
(Output Amplifiers 1st Stage) rest at —12.4 volts due to the
base-emitter voltage drop of the stage. This is the voltage
which is applied to the cathodes of channel 1 series diodes
D440 and D443. The —12.4 volts is the lowest cathode volt-
age seen by either the shunt or series diodes, thus the series
diodes conduct and the 0.3-volt drop across these diodes
sets their anodes at —12.7 volts.

Meanwhile, channels 2, 3 and 4 are in a turned-off state
because transistors Q555, Q565 and Q575 in the Ring Counter
are cut off. These transistors , being cut off, do not provide
current to their respective R558, R568 and R578 resistors.
Instead, about 7.6 mA of the 11.7-mA required current through
each one of these resistors is supplied from their respective
Input Amplifiers stages through their respective D441 /D442
shunt diodes. (Fig. 4-2 shows the OFF condition that can be
applied to channel 2, 3 and 4 described herein.) The addi-
tional 4.1-mA currents (11.7 mA minus 7.6 mA) come through
D566 and diodes D557, D567 and D577 respectively. These
diodes keep R557/R558, R567/R568 and R577/R578 junctions
from going further negafive than about —13.1 volts.

The —13.1 volts, applied to the cathodes of shunt diodes
D441 and D442 in the turned-off channels, is the voltage
which forward biases these shunt diodes. As a result, the
curents from the Input Amplifiers of the turned-off channels
flow through their respective D441 /D442 shunt diodes rather
than through their D440/D443 series diodes. With —12.8
volts at the series-diode anodes and —12.4 volts at their
cathodes {using Fig. 4-2 as a study guide), the series diodes
are reverse biased. Thus, channels 2, 3 and 4 are effectively
disconnected from the Output Amplifier 1st Stage. Channel
1 remains turned on for single-tfrace operation as assumed
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Chopped-mode multi-trace operation. Assume that the
MODE switches for channels 1 and 2 are turned on and the
CHOP.-ALT. switch is set to the CHOP. position. The matrix
current paths through R540 and R550 are broken, necesitat-
ing no current drain through D581. In fact the voltage at the
D580/R580 junction is slightly positive. Diode D581 reverse
biases and the emitter of Q5790 seeks the voltage level of
divider R587/R585. This divider forward biases transistor
Q590 and thus the Blocking Oscillator free runs.

When all MODE switches are turned on, D581 continues to
be reverse biased and the Blocking Oscillator continues to
free run. The trigger pulse from the Q590 emitter is negative
going and is coupled through C588 to the emitter bus of the
Ring Counter. The trigger drives all emitters negatively, in
the direction of cutoff. Since only one transistor in the Ring
Counter conducts at any given time, it is the only one directly
affected by the trigger pulse.

Assume that Q545 is the conducting transistor when the
trigger pulse is applied to the emitter bus (see Fig. 4-5). The
collector current of Q545 is sharply reduced and the collector
drops from about _58 volts toward —12 volts. This fast
negative-going collector voltage couples through capacitor
C547 through the channel 1 and channel 2 MODE switch con-
tacts to the base of Q555. When the trigger pulse at the
emitter bus relaxes, the emitter bus voltage rises towards its
quiescent level. Since the base of Q555 is the most negative
of the Ring Counter transistor bases, Q555 is the first and only
transistor to be forward biased. Regenerative action via the
collector-to-base resistor matrices assures that al! of the other
Ring Counter transistors remain off. The result of switching
Ring Counter conduction from Q545 to Q555 is to disconnect
channel 1 from the Output Amplifier and fo connect channel
2 in its place. (At this point let Fig. 4-2 represent channels
1, 3 and 4 in the OFF condition and let Fig. 4-3 represent
channel 2 in the ON condition.)

To summarize the action during multi-trace operation with
all four channels operating, the trigger pulse from the Block-
ing Oscillator is required to make the Ring Counter switch
states. When the Ring Counter switches states, it always
switches in a 1-2-3-4 sequence, regardless of the setting of the
CHOP.-ALT. switch. The important components that make
the sequential switching possible are coupling capacitors
C547, C557, C567 and C577. These capacitors provide the
means of coupling the collector pulse from the conducting
transistor, as it cuis off, to the base of the next transistor
in the sequence.

If @ MODE switch for one channel is set to OFF, during
mulfi-trace operation, the transistor controlled by the MODE
switch is reverse biased and bypassed (excluded) during the
switching cycle. For example, if channel 2 MODE switch is
set to OFF, the MODE switch connects C547 from the collec-
tor of Q545 to the base of Q565, thereby by-passing Q555.
The channel 2 MODE switch also connects R550 into the base
circuit to reverse bias Q555 The switching sequence is then
1-3-4-1-3-4, etc. .

The purpose of ferrite bead L588 in the emitter cirevit of
the Ring Counter is 1o provide smoother recovery of the trig-
ger. The bead suppresses tendencies for the trigger to ring
and thus provides improved triggering of the Ring Counter
with least jitter. Resistor R586, added in units SN 156 and
up, also aids in reducing jitter.
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Fig. 4-5. Simplified circuit diagram of the Ring Counfer showing the trigger turning off Q545. As Q545 cuts off, collector pulse “‘turns off”

channel 1 and drives Q555 into conduction.

Alternate-mode multi-trace operation. The operation
of the Ring Counter is the same as for chopped-mode opera-
tion except for the triggering source. In alternate-mode
operation, the Blocking Oscillator, operating in a triggered
mode, generates a trigger pulse each fime it is triggered by
the alternate sync pulse arriving at pin 3 of the interconnect-
ing plug. The usual source for the alternate sync pulse is from
the time-base circuitry during the sweep-retrace interval.

©

Blocking Oscillator

if the B. O. (Blocking Oscillator) transistor Q590 is cut off,
the primary winding of T592 serving as the colector load will
have no changing current in it. The winding of T592 con-
nected to T595 is a tertiary winding, and it also has no chang-
ing current in it. Also, there can be no voltage impressed
upon the secondary winding of T592 that connects to the
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base of Q590. Since this winding is referenced to ground,
the base voltage of Q590 will be zero.

B. O. action is initiated by the emitter of Q590 becoming
slightly positive, thereby forward biasing the transistor, which
then turns on. The action of the B. O. is essentially the same
in either chopped or alternate. In chopped the emitter goes
slightly positive due to the positive bias applied by +125
volts through R585. In alternate the positive emitter bias is
applied in the form of a positive pulse from the Sync Pulse
In Emitter Follower Q583.

In either mode of operation when Q590 is forward biased,
the initial current flowing through the transistor and the pri-
mary of T592 causes a build-up of magnetic flux. Due to this
varying magnetic flux the secondary of T592 impresses on the
base of Q590 a negative turn-on voltage. This forward biases
the transistor further, causing more current, which causes
more flux and a further increase in the negative-going base
voltage. This regenerative action results in the B. O. being
suddenly turned from full off to full on. At full on Q590 is
saturated, that is to say that there is very little voltage
between emitter and collector, both being at approximately
—6 volts.

The current increasing through the collector load (T592)
raises the collector voltage positive while transformer coupl-
ing and inversion through the secondary applies a negative-
going voltage to the base. This base voltage, in turn by emit-
ter follower action pulls the emitter voltage negative until
the transistor saturates. During this regenerative turn-on of
the B. O., the rapidly falling emitter voltage causes a nega-
five-going trigger pulse to be coupled through C588 to the
common emitter bus of the Ring Counter. This trigger pulse
causes the Ring Counter to switch to the next channel. The
rapidly rising primary current also causes the tertiary. wind-
ing of T592 to apply a positive pulse to the Blanking Pulse
Regenerator V533B.

Once the transistor is saturated, there is no increase of
collector current. Therefore, there is no changing magnetic
flux to sustain the voltage on the base of Q590. The base
then seeks its reference level (ground), and this tends to turn
the transistor off. The reverse regeneralive action occurs
which causes the base voltage to rise very fast to about +5
volts. Thus, Q590 is suddenly turned off affer having been
momentarily on. Diode D590 is in the emitter circuit of Q590
to prevent breakdown of the emitter-base function during the
regenerative back biasing of the base by T592.

Once the emitter-fo-base junction of Q590 ceases to be
forward biased, no more emitter current flows. The emitter
therefore returns to its quiescent level as determined by the
time constants and voltages of the emitter circuitry. In chop-
ped mode R585 causes the emitter to seek a quiescent level
that will again forward bias @590, and thus initiate another
cycle of B. O. action. The quiescent voltage level and the
time constant determined by R585, R587, €585, and C587 is
such that approximately 2 us elapse between B. O. actions.
Thus, in chopped mode the Blocking Oscillator free runs at
approximately a 500-kHz rate.

In alternate mode C585 and R585 are disconnected by
SW580 so that the quiescent level sought by the emitter is
not sufficiently positive to automatically turn Q590 on. How-
ever, the emitter level is close enough to the base voltage to
allow the B. O. to be triggered into operation by a positive
pulse received through the ALT. position of SW380 from
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€583 in the Sync Pulse In Emitter Follower circvitry. Thus,
during alternate-mode operation, the B. O. operates in a
triggered mode.

Sync Pulse In Emitter Follower

When the CHOP.-ALT. switch is set to ALT., the Sync Pulse
In EF stage provides a low-impedance drive for the Blocking
Oscillator stage. Incoming sync pulses from the Time-Base
unit are applied to the Sync Pulse In EF stage and the pulses
at the output of the stage are used to trigger the Blocking
Oscillator stage, which in turn, triggers the Ring Counter to
switch the channels.

During quiescence, Q583 is zero biased and is effectively
cut off. (Quiescence is the period of time when no sync pulses
are applied to Q583.) If there is a time base in the X-axis
opening, a positive-going square-wave sync pulse is generated
by this time base during the sweep retrace interval. The sync
pulse is applied to pin 3 of the Type 3A74 interconnecting
plug. The time constant of C582 and R582 in the base circuit
of Q583 differentiates this square-wave sync pulse and the
positive-going leading edge drives Q583 into conduction.

NOTE

A time-base source is not mandatory for the proper
functioning of the Sync Pulse In EF stage. Any 5-
volt positive-going gate or pulse applied to pin 3
of the interconnecting plug will affect Q583 in a
similar manner. For example, during X-Y operation,
the sync pulse arriving through pin 3 of the inter-
connecting plug comes from another multi-trace
unit.

When Q583 goes into conduction, a positive-going pulse
is produced at its emitter. With the CHOP.-ALT. switch set
to the ALT. position, the pulse couples through C583 to the
emitter circuit of the Blocking Oscillator. Then, as described
earlier, the Blocking Oscillator is triggered into action. The
Blocking Oscillator produces a negative-going trigger pulse
which is coupled through C588 to drive the Ring Counter. The
Ring Counter, in turn, switches the channels during the retrace
interval.

Blanking Pulse Regenerator

V5338 and its associated circuitry fulfills two purposes: (1)
to provide a blanking pulse which will shut off the CRT beam
during the switching time between channels, and (2) to supply
a sync pulse output which will trigger the switching circuits
in another multi-trace unit. This second purpose is used in
X-Y display applications.

Each time there is a blocking oscillator action, V533B func-
tions. However, since chopped-mode multi-trace operation
is the predominant mode during which the pulses are used,
it is this mode which will be discussed herein. Assume for this
discussion that the Type 3A74 is in the Y-axis opening of the
oscilloscope and a time-base unit drives the X-axis.

V533B operates in a modified bootstrap circuit where a
regenerated blanking pulse is taken from its cathode and a
regenerated sync pulse is produced at its plate. In its quies-
cent state (when not driven by the Blocking Oscillator), V5338
is essentially cut off. During chopped-mode multi-trace opera-




tion, each time the free-running B. O. turns on, the collector
current in the primary of T592 induces a positive-going pulse
into its 6-turn tertiary winding.

The induced impulse is coupled through a short coaxial
cable to the grid winding of T595. Since the other end of the
grid winding connects to the grid of Y533B, the positive-going
pulse drives V533B into conduction.

The. rising cathode: current: produces a changing: magnetic
flux in T595. This induces a voltage in the 10-turn grid wind-

“ing that causes the grid to bias the tube farther into conduc-

tion. This regenerative bootstrapping continves until the
positive pulse from the B. O. tertiary reaches its maximum,
and begins to fall off. This falling off action causes a slight
decrease in grid voltage which decreases the cathode cur-
rent and thus initiates a regenerative turnoff of V533A.
V533B remains essentially cut off until the next Blocking
O:scillator pulse repeats the cycle.

NOTE

R593 in the plate circuit of Y5338 was changed to
10 kQ at Serial Number 1208, and serves to limit.
the current through Y533B in case of tube element
shorts.

The surge of current through V533B causes the cathode volt-
age to rise sharply. When V533B regeneratively turns off,
the cathode voltage undergoes an RC decay determined by
R595, fixed capacitor C595, and variable capacitor C5977.
The resulting amplitude of the blanking pulse can therefore
be controlled by the adjustment of C597. From pin 24 the
pulse is coupled to the cathode of the CRT. In oscilloscopes
which have a CRT Cathode Selector {Z-axis) switch, the
blanking pulse is applied to the CRT cathode when the switch
is set to the Chopped Blanking position. The duration of the
RC decaying blanking pulse which is in excess of the CRT
beam current cutoff voltage is such that the pulse blanks the
CRT during the switchover time between channels.

In order to stabilize the voltage at pin 24 between blank-
ing pulses, diode D595 in the circuit of V533B clamps the
downward swing of the blanking pulse at a voltage a litile
below ground. By holding the cathode near ground it also
insures that V533B is essentially turned off in its quiescent
state. T593 in the plate circuit of V533B provides a Sync
Pulse Out, which indicates when the Type 3A74 is changing
channels. This sync is a positive-going pulse that is applied
to pin 4 of the interconnecting plug.

1Added at Serial Number 2590. In Serial Numbers 101 to 2590 the
blanking pulse amplitude is non-adjustable at about 50 volts peak.

Circuit Description—Type 3A74

Multi-Trace Operation. Two Type 3A74 units can be
used together (in those oscilloscopes which accept both X-
and Y-axis plug-ins) to provide up to’ four synchronously
chopped X-Y displays. This is accomplished by having the
Y-axis Type 3A74 in CHOPPED and the X-axis Type 3A74
in ALTERNATE. The Y-axis plug-in free runs and provides a
Sync Pulse Out to the left-hand interconnecting plug pin 4.
Due to the crossed inter-connections between pins 4 and 3
of the left and" right-handed plug-in connectors, the Sync
Pulse Out on the left-hand pin 4 becomes the Sync Pulse In on
the right-hand pin 3. The X-axis Type 3A74 is in ALTERNATE
and thus its channels are switched at the same time as the
Y-axis channels.

To insure that the Y-axis channel 1 is displayed. with the
X-axis channel 1, and the Y-axis channel 2 with X-axis chan-
nel 2 etc, the Ring Counters are locked in step by ring
counter sync pulse on pin 18 of both interconnecting plugs.
Since the two pin 18's are tied together, the channel 4 Ring
Counter transistors (Q575) of both Type 3A74's are AC-
coupled to each other. The two Ring Counters are stable only
when channel 4 in both units are operating in phase with
each other; that is, Y-Channel 4 displayed with X-Channel! 4.
One or two like-numbered pairs of channels can be turned off
(for example, channels 1 and 1) by means of their MODE
switches and the remaining pairs of channels will sychronize
as long as both channel 4's remain on.

For proper blanking of the X-Y display the Y axis Type
3A74 must be in CHOPPED and the X-axis Type 3A74 must
be in ALTERNATE. In the reverse situation there is an X-Y
display but the blanking is not optimum because of the time
delay in the blanking pulse applied to the CRT cathode. Since
the CRT cathode can be connected to only pin 24 of the Y-
axis plug-in, it is imperative that a blanking pulse appear
here as soon as possible after switching action is initiated.
This is accomplished in a normal manner only when the Y-axis
Type 3A74 is CHOPPED.

If the Y-axis Type 3A74 should be in alternate there ‘is
approximately a 0.3 microsecond delay before a blanking
pulse is presented to the CRT cathode. In this non-optimal
(reverse situation) case the initial switching action begins
in the free running B. O. of the X-axis. Type 3A74. Subse-
quently a Sync Pulse Out from the Blanking Pulse Regenerator
passes out of pin 4 of this right-hand unit. Traveling over to
pin 3 of the left-hand interconnecting plug, it passes into the
Sync Pulse In EF of the Y-axis Type 3A74. Since the Y-axis
Type 3A74 is in ALTERNATE the Blocking Oscillator in this
unit is triggered, which subsequently causes the Blanking
Pulse Regenerator to present a blanking pulse to pin 24 of the
Y-axis interconnecting plug. This entire sequence of operation
accounts for the 0.3 microsecond delay and, hence impro-
perly-timed blanking.

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel- 01844-351684 Fax:- 01844-352554
Email:- enquiries@mauritron.co.uk

4-11




NOTES

For Service Manuals Contact

MAUHITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor

£y FalVTa W Ya\Vi
O~ OARTFIT

Tel:- 01844-351694 Fax:- 01844-352554

Email:- enquiries@mauriiron,co.uk




Type—3A74

SECTION 5
MAINTENANCE

PREVENTIVE MAINTENANCE

Visual Inspection

Many potential or existing troubles can be detected by a
visual inspection of the unit. For this reason, a complete
visual check should be performed periodically or every time
the unit is inoperative, needs repair, or needs recalibration.
Visual defects may include loose or broken connections, frayed
coaxial-shield that could cause a short, damaged connectors,
improperly seated tubes or fransistors, scorched or burned
parts, and broken terminal strips.

The remedy for these troubles is readily apparent except
in the case of heat-damaged parts. Damage to parts due to
heat is often the result of other less apparent troubles in
the unit. It is essential that the cause of overheating be
determined and corrected before replacing the damaged
parts.

Recalibration

The Type 3A74 is a stable plug-in unit that will provide
many hours of trouble-free operation. However, to insure
the reliability of measurements, check the calibration of the
unit after each 500-hour period of operation {or every six
months if used intermittently). A complete step-by-step pro-
cedure for calibrating the unit and checking its operation is
given in the Calibration section of this manual.

COMPONENT REPLACEMENT

General Information

Useful information concerning the replacement of important
parts in the Type 3A74 is given in this portion of the manual.
Because of the nature of the unit, replacement of certain
parts such as the VOLTS/DIV. switches, variable capacitors or
inductors, tubes or transistors, will require that you calibrate
the unit to insure proper operation. Refer to the Calibration
section of this manual for the complete procedure.

Switches

If any of the toggle or slide switches are defective, replace
the switch. Use normal care in unsoldering and disconnecting
the leads.

If any of the rotary switches are defective, single wafers
on these switches are not normally replaced. If a wafer is
defective, the entire switch should be replaced. The switches
may be ordered from the factory, either unwired or wired,
as desired. Refer to the Parts List to find the unwired and
wired switch part numbers. Since the VOLTS/DIV. switches
require- great care fo wire them properly, you may prefer to
replace a defective switch with a wired one.

®©

Because of the compact parts layout used in the Type 3A74,
the instructions that follow describe removal methods for
switches which appear difficult to replace. Each procedure
describes how to remove a particular switch for repair or
replacement. Connecting the leads correctly to or from a
wired switch should be quite easy since there are three other
channels to use as a guide and the wires are similarly color
coded.

. NOTE

When soldering leads to a terminal on a rotary-
type switch, do not let solder flow around and
beyond the rivet on the terminal. Otherwise the
spring tension of the switch contact can be des-
troyed.

The terms “VOLTS/DIV. switch” and * MODE switch” as
used in their respective procedures refer to the concentric
controls [switch and potentiometer}) as a unit.

Replacing the Channel 1 VOLTS/DIV. Switch

1. Unsolder and disconnect the wires to the channel 1
VOLTS/DIV. switch so the switch can be removed.

2. Using a s inch hex wrench, remove the knobs from
channel 1 and 2 VOLTS/DIV. switches.

3. Remove the 6-32 x %4 inch BHS screw, nut and washers
which hold the channel 2 plastic clamp and 0.1 uF capacitor
(C401) to the lower shield on the channel 1 VOLTS/DIV.

switch.

4. Remove the front-panel ¥ inch nut and flat washer from
the channel 1 VOLTS/DIV. switch.

5. Remove channel 2 V433,

6. Remove the two 6-32x Y, inch BHS screws which hold
the channel 2 VOLTS/DIV. switch mounting bracket to the

chassis.

7. Slide the channel 2 VOLTS/DIV. switch back as far as
it will go; that is, up against the 3.3-pF capacitor. {C418) at
the channel 2 V433 socket.

8. Remove the rear 8-32x ', inch RHS crossed-slot head
screw from the upper left frame rod.

9. Raise the rear end of the rod slightly {about Y, inch)
while removing the channel 1 VOLTS/DIV. switch.

10. Install the switch by reversing the order of the pre-
vious steps.

Replacing the Channel 2 VOLTS/DIV. Switch

1. Unsolder and ‘disconnect the wires from the channel 2
YOLTS/DIV. switch so it can be removed.
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2. Using a Yis inch hex wrench, remove the channel 2
VOLTS switch knobs.

3. Remove the two 6-32x Y/, inch BHS screws which hold
the channel 2 VOLTS/DIV. switch mounting bracket.

4. Remove channel 2 V433.

5. Unsolder and disconnect the grounded lead of channel 2
3.3 pF capacitor (C418), located at the channel 2 V433 socket.

4. Slide out and remove the channel 2 VOLTS/DIV. switch.

7. Remove the VOLTS/DIV. mounting bracket and install
it on the replacement switch. Align the bracket properly
before tightening the switch nut.

8. Reverse the order of the previous steps to install the
switch.

Replacing the Channel 3 VOLTS/DIV. Switch

1. Unsolder and disconnect the leads to the channel 3
VOLTS/DIV. switch so the switch can be removed.

2. Using a Yy inch hex wrench, remove the knobs from
channel 2, 3, 4 VOLTS/DIV. switches.

3. Remove the 6-32 x 3/;¢ inch BHS screw, nut and washers
which hold the channel 4 plastic clamp and 0.1 uF capacitor
(C401) to the lower shield on the channel 3 YOLTS/DIV.

switch.

4. Remove the front-panel % inch nut and flat washer from
channel 3 VOLTS/DIV. switch.

5. Remove the two 6-32x '/, inch BHS screws which fasten
the channel 2 VOLTS/DIV. switch mounting bracket to the

chassis.

4. Remove the two 6-32x Y, inch BHS screws which hold
the channel 4 VOLTS/DIV. switch mounting bracket to the

chassis.
7. Remove channels 2 and 4 V433.

8. Unsolder the grounded leads of channel 2 and 4 capaci-
tors (C418), located next to their respective Y433 sockets.

9. Disconnect the channel 2 and 4 VOLTS/DIV. switch
leads that go to their respective AC-GND-DC switches.

10. Slide channel 2 and 4 VOLTS/DIV. switches back as far
as possible; that is up to their respective V423 tubes.

11. Slide back and remove the channel 3 VOLTS/DIV.
switch.

12. Reverse the order of the preceding steps to install the
channel 3 VOLTS/DIV. switch.

Replacing Channel 4 VOLTS/DIV. Switch
Adapt the procedure, “Replacing the Channel 2 VOLTS/

DIV. Switch”, as a guide for removing and replacing the
channel 4 YOLTS/DIV. switch.
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Replacing the Channel 1 AC-GND-DC switch or
input coupling capacitor C401

A method for replacing these components is as follows:

1. Use a Vs inch hex wrench to remove the knobs from
the channel 1 VOLTS/DIV. switch.

2. Remove the 6-32 x %4 inch BHS screw, nut and washer
which hold the channel 2 plastic clamp and 0.1 uF capacitor
(C401) to the lower channel 1 VOLTS/DIV. switch shield.

3. Remove the upper shield from the channel 2 VOLTS/

DIV. switch.

4. Remove the front-panel 3/ inch nut and flat washer
from the channel 1 VOLTS/DIV. switch.

5. Slide the channel 1 VOLTS/DIV. switch back to the
channel 2 YOLTS/DIV. switch front shield.

6. Slide the MODE switch back and remove it sufficiently
AC-GND-DC switch terminal.

7. Unsolder the AC-GND-DC switch jumper wires and C401
lead from the channel 1 input connector.

8. Remove the front-panel ', inch nut and flat washer
from the channel 1 AC-GND-DC switch.

9. Remove the channel 1 AC-GND-DC switch together with
C401 from the Type 3A74.

10. Install the replacement components and reassemble
the loosened or removed parts.

Replacing the Channel 3 AC-GND-DC switch or
input coupling capacitor C401

1. To clear the way for removing these components it is
necessary to first perform steps 2, 3, 4, 5, and 6 of the pro-
cedure, "Replacing the Channel 3 VOLTS/DIV. Switch™.

2. Slide channel 2, 3, 4 VOLTS/DIV. switches back about
1/, inch.

3. Unsolder the leads which allow the channel 3 AC-GND-
DC switch and C401 to be removed together.

4. Remove the front-panel ' inch nut and flat washer from
channel 3 AC-GND-DC switch.

5. Remove the channel 3 AC-GND-DC switch with C401
attached.

6. Install the replacement components and reassemble the
parts which were either loosened or removed.

Replacing the MODE switch (any channel)

1. Unsolder and disconnect the accessible cable-wiring
leads from the MODE switch. (Make a drawing of the lead
connections to make replacement of the switch easier.)

2. Unsolder the short jumper wire connecting the front
wafer of the MODE switch to the adjacent channel MODE

switch.

3. If there are transistors directly behind the POSITION
control, remove them.
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4. Use a V4 inch hex wrench to remove the knobs from
the MODE switch..

5. Remove the front-panel 3 inch nut and flat washer.

6. Slide the MODE switch back and remove it sufficiently
to disconnect the remaining cable-wiring leads.

7. Remove the MODE switch.

8. Install the replacement wired MODE switch by reversing
the order of the previous steps.

Replacing a DC BAL. or GAIN ADJ. Control (Any
Channel)

Since all these controls except the channel 1 DC BAL. con-
trol are located between the MODE switches and the chassis,
it is necessary to slide back one or more MODE switch to
remove a defective control. A removal method is as follows:

1. Perform steps 2, 3, 4 and 5 in procedure, “Replacing the
MODE switch". for the MODE switches that are near the con-
trol.

2. Slide back the Ioosenéd MODE switches.

3. Unsolder and disconnect as many wires as possible from
the defective control.

4. Using a %4, inch hex wrench remove the bushing which
mounts the control to the front panel.

5. Remove the control sufficiently to disconnect any remain-
ing leads.

6. Install the replacement control by reversing the order of
the preceding steps.

Soldering Precautions

In the production of Tektronix instruments, a special silver-
bearing solder is used to establish a bond to the ceramic
terminal strips. This bond can be broken by repeated use of
ordinary tin-lead solder, or by excessive heating of the termi-
nal strip with a soldering iron. One or two uses or ordinary
60-40 tin-lead solder will not break the bond if excessive
heat is not applied.

¥ you frequently perform work on Tektronix instruments,
it is abvisable that you have a stock of solder containing
about 3% silver. This type of solder is used quite often in
printed circuitry and is generally available locally. It may
also be purchased directly from Tektronix in one-pound rolls.
To order the solder specify Part Number 251-0514-00.

Because of the shape of the terminals of the ceramic term-
inal strips, you may perfer to use a wedge-shaped ftip on
your soldering iron. Such a tip allows you to apply heat
directly to the solder in the terminals and reduces the amount
of heat required. It is important to use as little heat as pos-
sible while producing a full-flow joint. Fig. 5-1 shows the
correct shape for the tip of the soldering iron. Be sure to
file smooth the surfaces of the tip before tinning. This pre-
vents solder from building up on rough spots where it will
guickly oxidize.

When removing or replacing components mounted on the
ceramic strips, the procedure can be summed up as follows:

®
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Fig. 5-1. Soldering iron tip properly shaped and tinned.

1. Use a soldering iron having a rating of about 40 to 60
watts. :

2. Prepare the tip of the iron as shown in Fig. 5-1. Tin only
the wedge portion of the tip with solder containing 3% silver.

3. Apply one corner of the soldering iron tip to the notch
where you intend to unsolder the lead (see Fig. 5-2)

Fig. 5-2. Correct method of applying heat when vunsoldering or
soldering a lead in a ceramic strip.

NOTE
If the tip of the iron is placed partly in the notch,
do not twist the iron as this might chip or break the
ceramic strip.

4. Apply only enough heat to melt the solder and remove
the lead. If long-nose pliers are used to grip the lead to
be removed, use the very tip of the pliers to keep from draw-
ing away too much heat.

5. When resoldering the lead, apply enough heat to make
the solder flow freely. v

6. Do not attempt to fill the notch on the strip with solder;
instead, apply sufficient solder to cover the wire a.dequote|y
and to form a slight fillet on the wire as shown in Fig. 5-3.
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Fig. 5-3. A slight fillet of solder is formed around the wire when
heat is applied correctly.

In soldering leads to metal terminals (examples: intercon-
necting plug, pins on a tube or transistor socket) a similar
technique should be employed. Use a soldering iron tip
having a shank diameter of V3 inch so that it will go through
small spaces between wiring. Prepare the soldering iron as
outlined previously and apply the iron to the part to be sold-
ered as shown in Fig. 5-2. Allow the joint to heat sufficiently
to permit the solder to flow freely and to form a smooth,
slight fillet around the wire as shown in Fig. 5-4.

Fig. 5-4. Soldering to a metal terminal. Note the slight fillet of
solder formed around the wire.

If the lead extends beyond the solder joint, clip the excess
as close to the solder joint as possible. In clipping ends of
wires remove all clippings that fall into the chassis.

To hold down leads from components which are not obver-
sely affected by heat during the soldering process, use a short
length of wooden dowel with ends shaped as shown in Fig.
5.5. In soldering leads from thermal-sensitive components,
such as semiconductors, and ceramic capacitors, it is necessary
to use some form of heat sink. A pair of long-nose pliers (see
Fig. 5-6) makes a convenient tool for this purpose.

In soldering leads or coaxial braids to ground use a 50-to-
40-watt iron with tip having a shank diameter of about Y,
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Fig. 5-5. A soldering aid constructed from 1/4-inch wooden dowel.

inch.. The higher-wattage iron and heavier tip will assure that
the joint receives adequate heat to form a good solder joint.

Fig. 5-6. Soldering to a terminal mounted in plastic. Note the
use of the long-nose pliers between the iron and coil form to absorb
the heat.

Replacing Ceramic Terminal Strips

To remove a ceramic terminal strip, unsolder all components
and connections, then pry the strip with yokes attached, out of
the chassis. An alternate method is to use diagonal cutters to
cut off one side of each yoke to free the strip but try not to
damage the spacer. After removing the strip, the remainder
of each yoke can be easily extracted from the chassis with a
pair of pliers. The yokes need not be salvaged since new ones
are furnished with the new strips. If spacers are not damaged,
they may be re-used as long as they hold the strip assembly
securely.

To install a new strip, place the spacers in the chassis holes,
insert the yoke through the spacers, and press down on top
of the strip above the yokes. Use a plastic or hard rubber
mallet, if necessary, to seat the yokes firmly. Be sure to tap
lightly directly above the yokes and drive them down in equal
increments to keep from placing too great a strain on the strip.
Fig. 5-7 illustrates the way the parts fit together.

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES G
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
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Fig. 5-7. Installation of a ceramic strip.

Observe all soldering precautions described earlier when
soldering leads to the strip.

OBTAINING REPLACEMENT PARTS

Standard Parts

Replacement for all parts used in constructing the Type
3A74 can be purchased through your local Tektronix Field
Engineering Office. Many of the components, however,
are standard electronic parts that can usuaily be purchased
locally in less time than required to obtain them from Tek-
tronix, Inc. Before purchasing a part, be sure to consult the
Parts List of this manual to determine the tolerances and rat-
ing required. The Parts List gives the values, tolerances, rat-
ing and Tektronix part numbers for all components used in
the unit.

Special Parts

In addition to the standard electronic components men-
tioned in the previous paragraph, special parts are also used.
These parts are manufactured or selected by Tektronix to
satisfy particular requirements, or are manufactured especi-
ally for Tektronix by other companies. These parts and most
parts should be ordered from Tektronix, since they are norm-
ally difficult or impossible to obtain from other sources. Order
all parts through your local Tektronix Field Engineering Office.

TROUBLESHOOTING

Introduction

In the event that trouble develops, use the information in
this portion of the Instruction Manual to troubleshoot the Type
3A74. The information begins with preliminary checks to
make, then advances to detailed circuit troubleshooting.

Front-Panel Controls

Before troubleshooting, double-check the front-panel con-
trols for proper settings. In addition, check the front-panel

®©
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screwdriver-adjustable controls to determine if their settings
are proper. This is important since symptoms caused by
incorrect control settings are not described in this section
of the manual.

If you are in doubt as to the proper settings of the controls
and their functions, refer to the Operating Instructions section.
If the front-panel controls are set properly and you know that
a trouble definitely exists, proceed to check whether the
trouble is in the oscilloscope or the Type 3A74.

Type 3A74 or Oscilloscope

When following a troubleshooting procedure, it is assumed
that the oscilloscope used with the Type 3A74 is operating
normally. Since this is not always the case, check the opera-
tion of the oscilloscope before attempting to troubleshoot the
Type 3A74.

Troubles occuring in the oscilloscope can usually be
detected by substituting another plug-in unit for the Type
3A74. Another Type 3A74 or another multi-trace unit such
as the Type 3A72, which is working normally, should be used
if one is available. Then you can readily isolate such multi-
trace troubles as loss of alternate-mode sync pulses or
improper chopped-mode blanking to either the oscilloscope
or the Type 3A74. If one of the foregoing units is not avail-
able, the multi-trace troubles must be isolated by signal
tracing the Type 3A74 and possibly the oscilloscope time-base
circuitry.

NOTE

It is assumed unless stated otherwise, that the Type
3A74 is used in the Y-axis opening to provide verti-
cal deflection and that a time-base unit is used in
the X-axis opening for horizontal deflection. This
applies to oscilloscopes having both Y-axis and
X-axis openings.

If it appears that the trouble is in the Type 3A74 rather
than the oscilloscope or time base, make a careful check
of the operation of the Type 3A74. Operate each front panel
control and note its effect, if any, on the trouble symptom.
This procedure will often isolate the trouble to a defective
control, or to the circuitry where the trouble probably can be
found.

As an aid to detailed troubleshooting, much of the informa-
tion in the remaining portion of this Maintenance section can
be used. As as example, Table 5-5 lists many symptoms and
checks to make. In addition to this section of the manual,
the step-by-step method of checking and adijusting the Type
3A74 as given in the Calibration procedure (Section 7) is a
good way to check the operation of your unit. Any deficiency
that shows up while performing the steps can lead you to the
area at fault and the possible causes.

CIRCUIT TROUBLESHOOTING

This portion of the manual contains circuit-trouble-shooting
information. The information is subdivided into titled topics.
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Diagrams

Block and circuit diagrams are contained in the pullout
pages near the back cover of this manual. The circuit dia-
grams contain component circuit numbers, voltages, and
waveforms. Conditions under which the voltages and wave-
forms were taken are also indicated on the diagrams.

Coding of Switch Wafers

Switch wafers shown on the circuit diagrams are coded to
indicate the physical location of the wafers. The number por-
Hion of the code refers to the wafer number on the switch
assembly. Wafers are numbered from the first wafer located
behind the detent section of the switch to the last wafer. The
letters F and R indicate whether the front or the rear of the
wafer is used to perform the particular switching function. For
example, 2R of the VOLTS/DIV. switch is the second wafer
when counting back from the detent section, and R is the rear
side of the wafer.

Cable Color Coding

All wiring in the Type 3A74 is color coded to facilitate
circuit tracing. The power-supply wires originating from the
interconnecting plug are identified by the following color
code; the widest stripe identifies the first color in the code.

Supply Voltage Cable Color Code

+300V..... Orange-black-dark brown on white
+125V..... Brown-red-dark brown on white
4+50V...... No code [bare jumper wires are used)
+12V...... Red on white

—12.2V....Dark brown-red on tan

—100V..... Dark brown-black-dark brown on tan

Test Equipment

Following is a list of equipment useful in troubleshooting
the Type 3A74. The list summarizes the various servicing
equipment and other aids mentioned in the remaining por-
tion of the Maintenance section.

(1) Transistor Tester
Description: Tektronix Type 575 Transistor-Curve. Tracer.

Purpose: To test transistors and diodes used in the Type
3A74.

{2) YOM

Description: 20,000 2/V DC, calibrated for an accuracy of
1% or better to measure these power-supply voltages:
4300V, +125V, —100V, and —12.2V. Accuracy for other
voltage readings, within +=3%.

CAUTION

Be sure the test prods are well insulated to pre-
vent accidental shorts when reaching a test point.
If you use the VOM as an ohmmeter to measure
resistances when semiconductors are in the circuit,
know and use ranges (usually RX 1K and higher)
that deliver a current of less than 2 mA at full

deflection.

5-6

Purpose: Precision and general-purpose use. Can also be
used fo check transistors and diodes if used with care. Not
recommended as a substitute for a good transistor and diode
tester.

(3} Milliammeter
Description: Range 0 to 2 mA.

Purpose: To determine full-scale current delivered by the
VOM on ohmmeter ranges you intend to use.

(4) Test Oscilloscope
(a) Low-bandwidth Test Oscilloscope {with a 10X probel).

Description: Bandwidth, DC to about 300 kHz or better.
Calibrated vertical deflection factors down to 5 mV/div. with-
out @ 10X probe (50 mV/div. with a 10X probe]. Input
resistance, 1 megohm without @ 10X probe and 10 megohms
with a 10X probe. Has an EXT. Trig. input connector.

Purpose: To low-frequency signal trace and check DC levels
in the amplifier and channel 1 only trigger stages. Can be
used to signal trace the switching circuits if bandwidth limitg-
tion is considered.

(b) Wide-bandwidth Test Oscilloscope {with a 10X probe).
Description: Bandwidth, DC to 10 MHz or better. Calibrated
vertical deflection factors down to 0.1 volt/div. without a
10X probe (1 volt/div. with a 10X probe).

Purpose: To signal trace the switching circuits. If the deflec-
tion factor of this wide-band test oscilloscope is as low as
5mV/div., use it in place of item 4a.

(5) An auto-transformer with output voltage variable between
105 and 125 volts {or 210 and 250 velts if oscilloscope used
with the Type 3A74 is wired to operate within this range).
Minimum rating depends on current drawn by associated
oscilloscope with plug-in units.

Purpose: To apply design-center line voltage to the oscillo-
scope/Type 3A74 combination.

{6) An accurate AC voltmeter capable of indicating voltages
from 105 to 125 volts [or from 210 to 250 volts if the oscillo-
scope used with the Type 3A74 is wired for this operating
range).

Purpose: To monitor the line voltage.
{7) Flexible Plug-In Extension Cable
Description: 30 inches long, Tektronix Part No. 012-0066-00.

Purpose: Permits operating the Type 3A74 out of the oscillo-
scope plug-in compartment so that all sides of the Type 3A74
are accessible for servicing.

NOTE

The Type 3A74 will not operate properly out of the
oscilloscope (i.e., on a flexible extension). loss of
proper shielding, and the added inductance and
capacity in the extension may cause serious signal
distortion and/or attenuation. The extension is
used primarily for voltage checks.

(8) Adapter (use either a or b}
For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor ®
Oxon OX8 4QY
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(o} Adapter with BNC plug and UHF jack connector fittings.
Description: Tektronix Part No. 103-0032-00.

Purpose: Accepts patch cord with a banana plug.

(b} Single Binaing Post Adapter

Description: Fitted with a BNC plug connector. Tekironix
Part No. 103-0033-00.

Purpose: Accepts patch cord with banana plug.
{9) 18 inch Patch Cords (two required)

Description: Combination banana-plug and jock connectors
on each end. Type PC-18R, Tektronix Part No. 012-0031-00.

Purpose: Use in low-frequency signal-tracing setup to apply
the calibrator signal to the Type 3A74 and test oscilloscope
EXT. Trig. input connector.

{10) 30 inch Patch Cord

Description: Banana plug on one end, alligator clip on
other end. Type W130B, Tektronix Part No. 012-0014-00.

Purpose: Use in low-frequency signal-tracing setup to ground
the Type 3A74 and test oscilloscope together.

(11} Miscellaneous: Replacement tubes, transistors, and diodes.

Tube Checks

Periodic tube checks on the tubes used in the Type 3A74
are not recommended. Tube testers in many cases indicate
o tube to be defective when that tube is operating quite
satisfactorily in the circuit, and fail to indicate tube defects
which affect the performance of the circuits. The best test
of the usability of a tube is whether or not the tube works
properly in the circuit. If it does not, it should be replaced.
If it is working correctly, it should not be replaced. Unneces-
sary replacement of tubes is not only expensive but may also
result in needless recalibration of the unit.

CAUTION

Turn the oscilloscope power off when replacing
tubes or transistors as this will safeguard their life
expectancy.

Transistor Checks

Transistor defects usually take the form of the transistor
opening or shorting or developing excessive leakage. To
check a transistor for these and other defects, use a transis-
tor-curve display instrument such as the Tektronix Type 575.
However, if a good transistor checker is not readily available,
a defective transistor can be found by signal tracing, by mak-
ing in-circuit voltage checks,-by measuring the transistor for-
ward-and-back resistances using proper ohmmeter ranges,
or by substitution. Voltage and resistance checks can be
made using the following information.

{1) In-Circuit Voltage Checks

To check transistors using a voltmeter, measure the base-
emitter junction bias and the emitter-to-collector voltage as
shown in Fig. 5-8. Use Tables 5-1 and 52 to determine the
condition of the transistor.

®
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When substituting transistors as suggested in the table, first
be sure that the voltages and loads on the transistor are
normal before making the substitution. If a transistor is sub-
stituted without first checking out the circuit, the new transistor
may immediately be damaged by some defect in the circuit.

TABLE 5-1
IN-CIRCUIT TRANSISTOR VOLTAGE CHECK
Step| Voltage Reading? Action
1. | Normal base-emitter | Go to step 3.

reading.

2. | Abnormal base-emit-
ter reading and/or
incorrect polarity.

Check associated circuit first
to find probable cause. Then,
if necessary substitute the

transistor.

3. | Normal emitter-to- | None?.
collector drop.
4. | Low emitter-to-col- | Possibly shorted®. Check as-
lector voltage. sociated circuit for proper
voltages and resistances be-
fore substituting the transis-
tor.

5. | High emitter-to-col- | Possibly open?. Check as-
lector voltage. sociated circuit for proper
voltage before substituting
the transistor.

1See schematic diagram to determine proper voltages.
2Q583 and Q590 are exceptions. They could be open. Check by
substitution.

3Q545, Q555, Q565, and Q575 when conducting normally have
very low voltage between emitter and collector. Try substituting the

transistor.

(2) Resistance Measurements
CAUTION

As a general rule, do not use the RX1 and RX10
ohmmeter ranges.  Use the higher ranges where the
current is limited to about 2 mA. The current can
be quickly checked by inserting a milliammeter
between the ohmmeter leads and then noting the
current for each range to be used.

NPN or PNP
TRANSISTOR

Emitter-to-
Collector Voltage

Emitter-to-Base
Voltage

Fig. 5-8. In-circuit voltage checks of NPN or PNP transistors.
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When you know which ohmmeter ranges will not harm the
transistor, measure the resistance with the ohmmeter leads
connected first one way and then the opposite way while
using the information provided in Table 5-2.

TABLE 5-2

Transistor Resistance Checks

Resistance Readings that can be ex-
pected using the RX1K Range

Ohmmeter
Connections*
Emitter-Collector | High readings (but unequal) both ways
(about 60 kQ to around 500 kQ).
High reading one way {about 200k or
more). Low reading the other way {about
400 Q to 2.5k).

Emitter-Base

Base-Collector

4Ohmmeter test prods are first connected one way to the transistor
leads and then the test prods are reversed (connected the other
way). Thus, the effects of the polarity reversal of the voltage applied
from the ohmmeter to the transistor can be observed.

If there is doubt about whether the transistor is good or
not, substitute the transistor in the Type 3A74; but first be
certain the supply voltages and the circuit are correct before
making the substitution.

TABLE 5-3
DIODE BIAS CONDITIONS

All MODE switches
set to NORM. or
Chan. 1 MODE switch set| INY., CHOP.-ALT.
to NORM.; Chan. 2-3-4| switch set as fol-
Diode| MODE switches set to OFF.| lows:

Ch. 1 Ch. 2.3-4 CHOP.S  ALTST
Diodes® Diodes®
D424 Reverse Reverse
D440 Forward Reverse
D441 Reverse Forward
D442 | Reverse Forward Refer o Table 5-3
D443 | Forward Reverse (Cont) for c?ntinuc;
D468%] Unbiased Unbiased tcl;:m:sf fhese
D469%|  Unbiased Unbiased
D502 Reverse None used.
D512 Forward None used.

5Exception- D468 and D469 are Output Amplifier diodes. The un-
biased or zero volts reading is obtained by setting POSITION (con-
trol (s) at or near midrange) so that a zero volts reading is obtained
on the YOM.

SWith no signal applied to the Type 3A74 or the AC-GND-DC switches
set to GND. Last two columns show apparent bias conditions since

VOM follows average pulse level.

Time-base set for a 1 mSec/Div. free-running state.

Diode Checks

Diode defects are similar to 'transistor defects when the
diode opens or shorts. Therefore, checks similar to that
described for transistors can be applied to diodes.

®
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NOTE

If you use an ohmmeter, observe the same precau-
tions as described for checking transistors.

In-circuit checks of diodes {except if D424, D502, D468,
D469 or D595 open) can be made quite easily by using a volt-
meter to find out if the diode is functioning properly in the
circuit. Use Table 5-3 to determine whether a particular diode
(excluding Zener D494) should be forward biased or not,
then measure the voltage across it. By noting the difference
between voltages on each side of the diode as given on the
schematic diagrams, you can determine whether the diode
is normal or not. Refer to Fig. 5-9 if you need to locate any
of the diodes quickly.

If you are in doubt whether a diode is defective  unsolder
one end and check the forward-and-back resistance. Use this
method particularly for checking D424, D468, D469, and D595
because voltage checks may not be very conclusive if the
diode is open. If the ohmmeter check proves inconclusive,
check the diode on a good tester or use the substitution
method.

Interconnecting-Plug Resistance Checks

Table 5-4 lists the typical resistances measured between
the interconnecting-plug pins and ground. These readings
are particularly useful for locating a possible short circuit
or low-resistance path in the Type 3A74, if such a trouble
occurs.

The resistance measurements are not absolute and vary con-
siderably since semiconductors are used in the circuitry. In
addition, the readings can vary as much as 50% due to the
type of ohmmeter you may be using, even if you use the same
ranges. Therefore, space is provided in the table for logging
your own measurements and the type of meter you are using
for future reference.

TABLE 5-3 (Cont)
DIODE BIAS CONDITIONS

Channel Switching Circuit Diodes
(MODE switches set as above)

D547 Reverse Unbiased?® Unbiased®
D548 Forward Reverse Reverse
D557 Forward Unbiased® Unbiased®
D558 Reverse Reverse Reverse
D566 Forward Forward Forward
D567 Forward Unbiased® Unbiased®
D568 Reverse Reverse Reverse
D577 Forward Unbiased® Unbiased®
D578 Reverse Reverse Reverse
D580 | CHOP.-Forward; Forward Forward
ALT.-Reverse
D581 Forward Reverse Reverse
D590 | CHOP.-Forward; Unbiased® Unbiased®
ALT.-Unbiased®
D595 Forward Reverse Reverse

SUnbiased but voltage across diode may not be exactly zero volts
since voltage drop varies between Type 3A74 units from approxi-
mately —0.08 volt to +0.08 volt.
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TABLE 5-4

Typical Resistances at Interconnecting Plug
{with plug-in removed)

Control Settings:
MODE (Channel 1) NORM.
MODE (Channe! 2,3,4) OFF

CHOP.-ALT. CHOP.
TRIGGER CH 1 ONLY
Pin Type of Meter:
No. | Type of Meter: YOM? | Manufactured By:
Model No.
Type 3A74 Serial No:
Ohms Ohms
Resistance Range Resistance Range
Reading®® Used Reading?? Used
1107Q RX1
2 |00 (Gnd)
3 | Infinite R X 100K
4100 RX1
51600Q,140Q | R X 100
6 194kQ,30kQ | R X 10K
7 | Infinite
8 | (No Connec-
tion)
9 10Q (Gnd))
10 |92k, 29k | R X 10K
11 | 49kQ R X 10K
12 | Infinite (No
Connection)
13
14 13kQ,33kQ | RX 1K
15
16 16009,140Q | R X 100
17 198kQ,34kQ | R X 10K
18 | Infinite R X 100K
19 10Q {Gnd.)
20 13kQ,33kQ | RX 1K
21 [98kQ,34kQ | R X 10K
22 |0Q (Gnd) .
23 |123kQ, RX 1K
2.3kQ
24 |21k 37k RX 1K1

9%YOM vused to obtain these measurements is a 20,000 2/V DC meter
with a center-scale reading of 4.5 k{2 on the RX1K range. For the
RX1K range, mid-scale deflection current is 160 pgA; at full scale it is
320 uA. On the higher ranges, current never exceeds 520 uA for
full-scale deflection.

10Reverse the ohmmeter leads to get both readings.

11Readings are 2.2 k, 4.8 k at Serial Numbers 1310 and vup.

Significant differences between chmmeter types are: (1)
the amount of internal voltage they use, {2} the currents they
require to make the meter needle deflect full scale for each
range, and {3} the scale readings on the meter itself. If ohm-
meter did not differ so much in these respects, then the
resistance measurements as given in the table would be more
typical.

Symptoms

Table 5-5 lists some of the common trouble symptoms in
the Type 3A74. Many of the symptoms shown are those likely
to result from a shorted or open diode. No attempt has been
made to list all possible trouble symptoms, but the table gives
a good representative showing of the most common ones,
along with possible remedies.

Table 5-5 does not include those troubles that are caused
by improperly adjusted front-panel controls. Refer to the
Operating Instructions (Section 2) if you are in doubt about
the proper control settings. To use Table 5-5, proceed as
follows:

(1) Find the symptom in the first column.

(2) Check the possible causes of trouble as listed in the
second column.

NOTE

When troubleshooting the Type 3A74, it is sug-
gested that the oscilloscope be operated at the
design center line voltage to insure that proper
supply voltages be applied to the plug-in unit. Use
the autotransformer (item 5) and the AC voltmeter
{item 6) for setting the line voltage to design cen-
ter {117 volts or 234 volts, depending on the
design center operating voltage for which your
oscilloscope is wired).

(3) If one of the listed causes is the trouble, make the
repair.

(4) I not, go to the third column. This column indicates
the possible circuit area at fault. The names of these areas
are the same as those called out in the block and circuit

diagrams.

As an aid to circuit troubleshooting an area, the third
column sometimes directs you to Part | or Part Il. Part | sup-
plies information for troubleshooting the 4-Channel Switched
Amplifier stages; Part Il contains information for troubleshoot-
ing the Channel Switching Circuit.

In general, by using the troubleshooting information in con-
junction with the information provided on the schematics and
in other portions of the manual, maintenance time can be

reduced to @ minimum.

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




TABLE 5-5

Trouble lsolation Procedure

Maintenance—Type 3A74

Symptoms

Checks to Make

Some Possible Causes

Possible Area at Fault

1. Overheated or burned components in the
Type 3A74.

Adjacent leads carrying different voltages
shorted to each other. A lead {elevated in
voltage above ground] is shorted to ground.

Isclate trouble to a branch circuit
by first checking the interconnect-
ing plug resistances to ground.
Use Table 5-4 as a guide.
Continue with resistance check until
trouble is found.

2. Loss of all the channel traces. No trace
appears when all MODE switches are set
to OFF.

Q444, Q454, Q463, or Q473 defective.
L444, 1454, L464 or L474 open. Interconnect-
ing plug defective. V464 or V474 heater
open.

Check for DC imbalance in the
Output Amplifier stages and locate
cause of trouble. Refer to PART
1A,

3. Loss of all the channel traces or signal
but a trace does appear on the CRT that
cannot be positioned with the front-panel
controls. MODE switches set to any position.

C596 shorted.

Q590 shorted.

If Q590 is defective, check D595 also. If
D595 is shorted, the diode can damage the
replaced Q590 transistor. -

—12.2 (DEC) buss may be at —6 V.

Check for trouble in the Blocking
Oscillator Q590 and  Blanking
Pulse Regenerator V533B stages.

4. Loss of trace from one channel.

Possible causes in channel at fault:

V423 or V433 defective.

V424 or V434 defective.

D424 shorted: trace can be positioned into
view.

D440 or D443 open.

If Chan. 1 is at fault, also check Q503, Q504
and D502.

Check for DC imbalance in chan-
nel at fault somewhere between
its input circuit and emitters of
Q444 and Q454. Refer to PART
1A, that follows this table.

5. Unable to position the trace of one chan-
nel. No waveform display.

Check for an open POSITION control in
channel at fault. Check for shorted diode in
collector circuit or Ring Counter controlling
channel at fault by using this pattern as an
example: Chan. 1 at fault—check for shorted
D547 diode; Chan. 2—check D557.

Check collector circuitry of Q424
and Q434 in channel at fault. Also
check Ring Counter circuitry.

6. Trace for one channel cannot be posi-
tioned to upper half of graticule and wave-
form decreases in amplitude as the channel’s
POSITION control is rotated clockwise.

Check for open D443 diode in channel at
fault.

Check switching diodes in channel
at fault.

7. Same as Symptom No. 6 but counter-
clockwise rotation of POSITION control
decreases amplitude of display.

Check for open D440 diode in channel at
fault.

Check switching diodes in -channel
at fault.

8. POSITION controls for three channels
must be set af about 60° clockwise from
center to position the traces at or near grati-
cule center. Remaining channel seems to
operate normally.

Check for shorted D443 diode in the appar-
ently normal operating channel.

Check switching diodes in appar-
ently normal-operating channel.

9. Same as Symtom No. 8 but POSITION
controls of the three channels must be set at
about 60° counterclockwise.

Check for shorted D440 diode in the appar-
ently normal operating channel.

Check switching diodes in appar-
ently normal-operating channel.

10. Traces for three channels cannot be
positioned below bottom of graticule and
waveform amplitudes change as their res-
pective POSITION controls are varied. Re-
maining channel seems to operate normally.

Check for an open D442 diode in channel
that seems to operate normally.

Check switching diodes in appar-
ently normal-operating channel.

11. Same as Symptom No. 10 but traces of
three channels cannot be positioned to top
of graticule.

Check for an open D441 diode in channel
that seems to operate normally.

Check switching diodes in appar-
ently normal-operating channel. :

®
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TABLE 5-5 (Cont)

Symptoms

Checks to Make

Some Possible Causes

Possible Area at Fault

12. Limited positioning range {about 4 div.)
for three channels. POSITION control of
remaining channel affects trace position of
other three channels. If signals are applied
to all channels, 14% of remaining channel
signal feeds into other three channels; amp-
litude of display in other three channels
decreases by 92%.

Check for shorted diode in collector circuit
of Ring Counter transistor that controls the
remaining channel using this example as a
pattern: Channel 1—check for shorted D548
diode; Channel 2—check D558 diode.

Check Ring Counter circuitry.
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13. Microphonics in one channel exceeds
one major division in amplitude when front
panel of Type 3A74 is tapped lightly with
one hand. AC-GND-DC switch is set to
GND.

Check for microphonic V423 or V433 in
channel at fault. If AC-GND-DC switch for
channel 1 or 3 is set to AC or DC and if
VOLTS/DIV. switch is set to .02, C401 input
coupling capacitor can cause a microphonic
symptom if it is not rigidly mounted.

Check Input CF V423 and DC BAL
CF V433 stages.

14. Trace of one channel is noisy.

Check C428 in channel at fault.

Check Input CF V423 and DC BAL
CF V433 stages.

15. Trace of one channel shifts vertically
more than one minor division when AC-
GND-DC switch of that channel is set from
AC or DC setting to GND or vice versa.

Excessive V423 grid current in channel at
fault.

Check Input CF V423 stage.

16. No waveform display when using one
of the channels. Positioning is normal.

Check VAR. GAIN, GAIN ADJ., or R437 for
open circuit.

Check for short or open circuit between
Input connector of channel at fault and grid
of V423.

Check the channel at fault. Refer
to PART IB.

17. Low gain in one channel. YOLTS/DIV.
switch set to any position.

Check Q424 or Q434.

Check for trouble in the channel at
fqult. Refer to PART 1B.

18. Incorrect deflection factor when using
some of the VOLTS/DIV. switch seftings of
one channel.

Check for faulty attenuator components used
in those switch positions. For example: if
the .05, .5 and 5 VOLTS/DIV. deflection
factor settings are in correct, the X2.5 at-
tenuator is at fault.

VOLTS/DIV. switch SW410 in
channel at fault.

19. Low gain in all channels and gain varies
with rotation of POSITION control(s}.

Check for an open arm of POSITION
RANGE control.

Check Output Amplifier stages.

Refer to PART IB.

20. Gain is normal in all channels at grati-
cule center. POSITION controls off center.
Gain decreases up to 50% if display is posi-
tioned to top or bottom of graticule.

Check for open R448 or R438.

Check Output Amplifier stages.

Refer to PART IB.

21. Low gain in all channels. Gain de-
creased about 14%.

Check for shorted C478.
Check for open R478.

Check. Output Amplifier stages.

Refer to PART IB.

22. Gain increased by 14% in all channels.

Check for shorted D468 or D469 diode.

Check Output Amplifier stages.

Refer to PART IB.

23. Display of any channel compresses
slightly (about ¥/, minor division) as the dis-
play is positioned to the bottom of screen.

Check for open D448.

Check for trouble in the Output
Amplifier stages. Refer to PART

IB.

24. Same as Symptom No. 23 except com-
pression occurs as waveform is positioned to
the top of the graticule.

Check for open D469.

Check for trouble in the Output
Amplifier stages. Refer to PART

1B.

25. Vertical deflection factor of all channels
decreases by 5% and about 5% of the
applied signals feed-thru between channels
and superimpose on the displayed wave-
forms.

Check for shorted D566 dicde.

Check Ring Counter circuitry.

26. Square-wave distortion or poor transient
response in one channel but not in the other;
VOLTS/DIV. switch set to certain attenuator
positions.

Check attenuator compensation adjustments.
Refer to step 13 in the Calibration section.

Check VOLTS/DIV. attenuator in
channel at fault. Refer to PART

iC.
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Symptoms

Checks to Make

Some Possible Causes

Possible Area at Fault

27. No channel 1 only triggering when the
TRIGGER switch is pulled -outward.

Check D512 for short or open. Check for
defective TRIGGER switch. Q503, Q504,
Q514 or D502 could also be defective but
they would probably cause Chan. 1 trace to
deflect off the screen.

Check for trouble in Channel 1
Only Internal Trigger Stages. Refer
to PART IB.

28. Poor channel 1 only triggering with
TRIGGER switch in its outward position.

Check Q524 or for open L525.

Q503, Q504, Q514 or D502 could also be
defective but they would probably cause
Chan. 1 trace to go off the screen.

Check for trouble in the Channel
1 Only Internal Trigger stages. Re-
fer to PART IB. :

29. Incorrect channel 1 only triggering on a
small-amplitude {less than ', major div.)
signal with TRIGGER switch in its outward
position. Time-base Triggering Level control
set at or near zero and Coupling switch set
to DC. (Triggering Level control has to be
set too far in the — or + region to get
proper triggering).

Check CHAN. 1 INT. TRIG. DC LEVEL R521
adjustment.

If adjustment does not have suf-
ficient range to correct the trouble,
check for DC imbalance in the
Channel 1 Only Internal Trigger
stages. Refer to PART IB.

30. Same as Symptom No. 29 except TRIG-
GER switch is pushed in {Composite] and
POSITION control is set to position the trace
to CRT vertical electrical center.

Check COMPOSITE INT. TRIG. DC LEVEL
R530 adjustment.

If R530 does not have sufficient
range to correct the trouble, check
for DC imbalance in the Channel 1
Only Internal Trigger stages. Re-
fer to PART IB.

31. No composite or channel 1 only trig-
gering.

V533A half of tube V533 defective.
R532 open.
C533 or C535 shorted.

Check for trouble in the Internal
Trig. Output CF V533A stage. Re-
fer to PART IB.

32. No multi-trace operation. One channel
stays on all the time. All MODE switches
set to NORM. or INV.

Check for shorted Ring Counter Transistor
that controls the on channel. [Q545 con-
trols channel 2, Q565 controls channel 3
and Q575 controls chan. 4).

Checking Ring Counter circuitry.
Refer to PART Il

33. No multi-trace operation. Turned-on
channel can be turned off and another chan-
nel turned on by setting the MODE switch of
the turned-on channel (or the channel pre-
ceding the on channel) from NORM. to
OFF and then back to NORM. again.

No triggers to Ring Counter Check for short-
ed D580 or C587 components. Check for
defective Q590 transistor. Check for open
D590.

Check the Blocking Oscillator
Q590 stage. Refer to PART I

34. No multi-trace operation. Same as
Symptom No. 33 except when CHOP.-ALT.
switch is set to CHOP., trace on screen con-
sists of chopped segments.

Triggers are applied to Ring Counter but
triggers do not switch the Ring Counter
Transistors-check for an open D566 diode.

Check the Ring Counter and Block-
ing Oscillator Q590 stages. Refer
to PART 1L

35. Improper mulhi-trace operation. Only
two channels operate in alternate mode and
they can be switched to another two by
operating the MODE switch. In chopped
mode there are twice as many segments in
chan. 1 and 4 traces as there are in chan. 2
and 3. Time duration of each segment is
about 1.1 ps indicating that the Blocking
Oscillator rate_is obout 900 kHz.

Check for shorted D581 diode.
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Check the Blocking Oscillator
stage. Refer to PART Il

34. Improper chopped-mode multi-trace op-
eration. Channel 2, 3, or 4 has twice as
many segments as the others. Time duration
of each segment is normal (about one us).

Check for an open diode using this pattern
as an example: if Chan. 2 has twice as many
segments, check for an open D547 diode;
if Chan. 3 has twice as may segments,
check for an open D557 diode.

Check the Ring Counter circuitry.
Refer to PART IL

37. Incorrect chopped-mode rate. Rate is
higher than normal. Segments are 1.5 us
in duration indicating that the Blocking
Oscillator free-running rate is about 670

kHz.

Check for an open D580 diode.

Check the Blocking Oscillator
stage and Ring Counter circuitry.
Refer to PART Il.

®©
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TABLE 5-5 (Cont)

Checks to Make

Symptoms

Some Possible Causes

Possible Area at Fault

38. Switching transient pulses are present on Pulses indicate that the Blocking Oscillator is | Check Blocking Oscillator stage.
trace when only one channel is on. Pulses free running when only one channel is on Refer to Part Il

are about 2 ps apart. As trace is positioned |-—check for an open D581 diode.

to top of graticule, pulses increase in ampli-
tude and are negative going; when frace is
positioned to bottom of graticule, pulses
reach a maximum amplitude of about one
maijor div. at top or bottom of graticule.

39. No chopped-mode blanking during Check for defective D595 diode. If shorted, Check Blanking Pulse Regenerator

chopped-mode multi-trace operation. check Q590.

V5338 stage.

40. No alternate-mode multi-trace opera- Check Q583.
tion.

Check the Sync Pulse In EF Q583
stage.

Part l—Troubleshooting the Amplifier Stages
A.* Isolating DC Imbalance

For free-running traces to appear within the usable viewing
area of the CRT screen, the DC voltage as measured between
pins 17 and 21 of the interconnecting plug must be less than
-+72 volts (based on a CRT verfical deflection factor of 18
volts/div).. A voltage difference which exceeds =72 volts
between these two points may position the trace above or
below the range of visibility.

The DC voltages at pins 17 and 21 of the interconnecting
plug depend on the DC balance of each stage in the Output
Amplifier as well as all the stages between input and output
of any channel that is turned on (MODE switch set to NORM.
or INV). Since all the amplifier stages are DC coupled, any
excessive imbalance condition anywhere between input and
output can unbalance the output and” cause the trace to
deflect out of the viewing area.

Fig. 5-10 shows the voltage difference limits between each
stage. If the voltage limits are exceeded in one stage, the
limits will be exceeded in the following stages (looking toward
the output) and the trace will deflect off the screen. For
example, if the voltage between the collectors of Q444 and
Q454 reads =6 volts, the voltage between emitters of Q463
and Q474 will also be about =6 volts, and the voltage
between the plates (pin 6} of V464 and V473 will be about
+110 volts, causing the trace fo be deflected off the screen.

One quick method for isolating DC imbalance either to
one side of the Switched Amplifier or to the common Output
Amplifier is to turn on one channel at a time to see if its
trace can be normally positioned onto the screen. If the trace
for one channel cannot be positioned onto the screen, then
the DC originates in that Switched Amplifier. If none of the
traces appear on the screen, the trouble is probably in the
Output Amplifier. '

Another quick method for isolating DC imbalance is to set
all MODE switches to OFF, then the DC balance voltage for a
normal operating unit should be as shown in Fig. 5-11 and @
trace should appear near (within ==1 div.) of the CRT elec-
trical center. With the MODE switches set to OFF, all the
Switched Amplifiers are disconnected from their ‘associated
series diodes (D440 and D443).
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With all the Switched Amplifiers disconnected, the Output
Amplifiers will seek its own DC balance and the presence of
the trace indicates that there is proper DC balance in the
area between the busses (connecting the Switched Amplifiers
to the Output Amplifier) with their associated circuitry and
the output of the unit. If no trace apears, then the DC imbal-
ance will have to be traced back through the Output Amplifier
to the busses until the cause of the trouble is found.

B. Low Frequency Signal Tracing the Switched Amplif-
iers, Output Amplifier and Internal Trigger Stages.

Use this signal-tracing information for checking amplitude,
polarity and DC level of the calibrator signal at various test
points in the Type 3A74 4A-channel Switched Amplifier cir-
cuitry. The technique used here is limited to the low frequenc-
ies because a 30 inch flexible cable extension is used to
operate the Type 3A74 out of the oscilloscope vertical plug-in
opening. Using the cable extension permits all sides of the
Type 3A74 to be easily accessible for detailed signal tracing
and troubleshooting.

After you have suceeded in isolating the trouble, making
the repair, and getting the Type 3A74 to work properly when
using the calibrator signal, then it is easy to go directly to
the Calibration procedure to check square-wave response
or to recalibrate the portion of the unit that was repaired,
or to completely recalibrate the unit.

IMPORTANT

The amplitude and DC levels of the waveforms are
intended to be used as a guide and are not abso-
lute. They may vary due to control settings, normal
manufacturing tolerances and characteristics of
Zeners, transistors and tubes. In addition the
power-supply voltages applied to the Type 3A74
vary between oscilloscopes within their tolerances.

To signal trace the 4-channel Switched Amplifier stages
using channel 1 as an example, preceed as follows:

1. Set the Type 3A74 front-panel controls as follows:

AC-GND-DC (Channel 1) DC

AC-GND-DC (Chan. 2,3,
and 4) GND
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VOLTS/DIV. (Channel 1) 5
VAR. GAIN (Channel 1) CAL.

MODE (Channel 1) NORM.
MODE {Chan. 2, 3,
and 4} OFF
POSITION (Channel 1) Centered
CHOP.-ALT. Either position
TRIGGER See applicable waveforms

2. Connect a 30 inch flexible cable extension (item 7, Tek-
tronix Part No. 012-0066-00) between the Type 3A74 and the
oscilloscope  interconnecting socket in the vertical plug-in
opening.

3. Apply 10 volts calibrator signal to the Type 3A74 chan-
nel 1 Input connector and to the Ext. Trig. Input connector on
the test oscilloscope (item 4). Use patch cords, items 8 and 9 in
the Test Equipment list to make the connections.

4. Connect a third lead (item 10) between the test oscillo-
scope ground terminal and the oscilloscope used with the
Type 3A74 ground terminal. (Eliminates need for probe ground
lead.)

5. Set the test oscilloscope input coupling switch to AC.

6. Touch the test oscilloscope probe tip to the CAL. ouT
connector and set the fest oscilloscope front-panel controls to
display two cycles of the calibrator waveform. Be sure fo set
the test oscilloscope triggering controls for external triggering
and to display the first V,-cycle of the waveform as positive-
going. Compensate the probe (if necessary). The displayed
waveform should correspond fo the Chan. 1 Input Connector
waveform as shown in {a) at the end of this section. Discon-
nect the probe.

7. Touch the probe tip to the desired test point in the Type
3A74 circuitry. Set the test oscilloscope Volts/Div. switch to
obtain a suitable amplitude display.

8. Check amplitude and phase of waveform. Compare
the waveform with the appropriate illustration at the end of
this Section. Disconnect the probe.

9. Set the test oscilloscope input coupling switch to DC. Pre-
set the test oscilloscope Volts/Div. switch such that the
expected DC voltage to be measured in step 10 will keep
the trace within the graticule-marking area. Ground the
probe tip to the Type 3A74 chassis and position the trace to
establish a zero reference point.

10. Touch the probe fip to the same test point you used in
step 7 of this procedure. Measure the DC level from the ref-
erence point established in step 9 to the same DC-level point
indicated on the appropriate waveform at the end of the
Section. Disconnect the probe.

11. Continve on to the next test point and repeat steps 9
through 10 until you reach a fest point where an abnormal
indication is obtained. Then proceed with detailed trouble-
shooting checks to find the cause of the trouble. Such checks
usually consist of transistor or tube subsitution, and voltage
and resistance checks.

If you have replaced a defective soldered-in type of com-
ponent and substituted tubes or transistors, return the good

5-16

tubes or transistors to their orginal sockets. Such a procedure,
i followed, results in less recalibration of the Type 3A74 upon
completion of the servicing.

If you want to signal trace some other channel than chan-
nel 1, simply apply the calibrator signal to that channel and
set the Type 3A74 front-panel controls for that channel simi-
lar to those used for channel 1. Set channel 1 MODE switch
to OFF.

C. Checking Square-Wave Response

in general, the best way to isolate square-wave distortion
troubles is to go to the Calibration Section of this manual.
The Calibration section describes the proper setup required
for checking square-wave response and how to make the
compensation adjustments properly.

Causes of square-wave distortion are best found only by
careful detailed voltage and resistance checks. If a compon-
ent is suspected as a possible cause, substitution may prove
the best method for finding it.

Part ll—Troubleshooting the Channel Switching
Circuits

A. Signal Tracing

The technique of signal tracing the Switching Circuits is
similar fo the technique described for low-frequency signal-
tracing. That is, the technique of checking the amplitude and
DC level of the signal at the various test points. A wide-band
test oscilloscope should be used for signal tracing as described
in the Test Equipment list (item 4b). A short probe ground
lead should also be used to minimize waveform distortion.

Waveforms at the various important test points are shown
on the Channel Switching Circuit diagram. The Type 3A74
CHOP.-ALT. switch setting, the test oscilloscope vertical-and-
horizontal deflection factors, the waveshape, amplitude, and
DC levels are all shown for quick troublestooting.

B. Voltage Table

As an aid in making detailed voltage checks in the Blocking
Oscillator and Blanking Pulse Regenerator circuilry, Table
5.6 is provided. This table gives typical voltage readings
obtained when the CHOP.-ALT. switch is set to CHOP. and
then to ALT.; oll MODE switches were sef fo NORM. and the

TABLE 5-6
Q590 and V533B VOLTAGE MEASUREMENTS

Location CHOP.-ALT. Switch Setting
CHORP. ALT.
Q590 Emitter —12 0
Q590 Collector'® —1.8 —12
V5338, pin'1 4294 +298
V5338, pin 2'% —12 —12
C595/D595 Junction +14 —0.6

12Meter loading at these points may prevent the Blocking Oscillator
from operating.




base was set for a 0.1 mSEC/Div. free-running sweep rate.
A 30 inch flexible cable extension was used between the Type
3A74 and the associated oscilloscope.

Voltages obtained when channel 1 is turned on are indi-
cated on the 4-channel Switched Amplifier and channel
Switching Circuit diagrams. If some other channel is turned
on and the others are turned off, the voltages for the turned-
on channel will be the same as those given for channel 1.

TABLE 5-7

Maintenance—Type 3A74

ADJUSTMENTS FOLLOWING REPAIR

Calibration Checks to Make

When servicing the Type 3A74, a repair or an adjustment
may affect the operation of another circuit. Table 5-7 shows
the minimum calibration checks that should follow any repair
or adjustment made in the area listed in the first column.

Calibration Steps to be checked

Repair Made In This Area 112|314{5]6

8

9

10

11

12

13

14

15

16

17(18}119(20{21]22

+ 50-Volt Supply X

Attenuators?®

Channel Amplifier!? X{ IX|S{S

Output Amplifier

Internal Trigger Stages

Ring Counter

b

Blocking Oscillator

X

Sync Pulse In E.F.

Blanking Pulse Regenerator

X

X" in any boxed area denotes the calibration step to be checked. Refer to the Calibration section to find the calibration step.
“S" in a boxed area denotes an operational check of a specific component; for example, step 5 is *“‘Check Input Coupling Capacitor C401

for Leakage'. Perform this step to check out the replaced component.

13perform the calibration check for the repaired channel only. The other channels do not require recalibration,
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Type—3A74

SECTION 6
PERFORMANCE CHECK

Intreduction

This section of the manual provides a means of rapidly
checking the performance of the Type 3A74. It is intended
to check the calibration of the instrument without the need
for performing the complete Calibration Procedure. The Per-
formance Check does not provide for the adjustment of any
internal controls. Failure to meet the requirements given in
this procedure indicates the need for internal checks or adjust-
ments, and the user should refer to the Calibration Procedure
in this 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 assumed
to be calibrated and operating within its original specifica-
tion. If equipment is substituted, it must meet or exceed the
specifications of the recommended equipment.

(1) Oscilloscope, Tekironix Type 561-Series Oscilloscope
which accepts the Type 3A74, or equivalent.

{2) Type 2B67 (or 67) Time-Base Plug-In Unit, or equivalent.
Required for use with item 1 to produce horizontal {X-axis)
deflection. Not required if item (1} has its own internal time-
base circuitry (For example, Type 565 Dual-Beam Oscillo-
scope). Specifications of time-base: sweep rates, 0.5 milli-
seconds/div, 1 millisecond/div, 2 us/div, and 1 ps/div; internal
triggering.

(3) Type 3A74 Four-Trace Amplifier Plug-In Unit, required
to check four-trace X-Y operation.

{4) Amplitude Calibrator. Required if item (1} does not
have own calibrator with peak-to-peak output voltages of
0.1 through 50 volts, accuracy within 3% or better.

(5) Square Wave Generator, Tektronix Type 105, Type 104,
or equivalent. Should have 13-ns or less risetime into a 50-
ohm cable terminated at both ends; output frequencies of
approximately 1kHz, 10kHz, and 100 kHz; output amplitude
variable from approximately 10 to 100 volts across its 600-
ohm internal load.

(6) Sine-wave Generator, Tektronix Type 190B or Type 191
Constant-Amplitude Signal Generator or equivalent. Should
have output frequencies of 50 kHz (reference) and 2 MHz;
output amplitude must be adjustable {manually or automatic-
ally) for a constant amplitude of 0.08 volts at the stated fre-
quencies.

(7) 47 pF Input Time-Constant Normalizer, 2 X voltage
attenuation, equipped with BNC connectors, Tektronix Part
Number 011-0068-00.

(8) 50-ohm 5 X T attenuator, BNC connectors, Tektronix
Part Number 011-0060-00.

- {9) 50-chm termination, BNC connectors, Tektronix Part
Number 011-0049-00.

©

(10) Coaxial connector adapter, BNC and UHF connectors.
Required only if the test equipment used is equipped with
UHF connectors. Tektronix Part Number 103-0015-00.

{11) 50-ohm cable, 42 inches long, with BNC connectors.
Tektronix Part Number 012-0057-00.

(12) Miscellaneous

1-Small screwdriver, shank about 2 inches long, with
a bit 34, to V4 inch wide.

Preliminary
a. Install the Type 3A74 in the left-hand (Y-axis) opening
of the oscilloscope item (1).

b. Install a {real-time) time-base unit (item 2) in the osciilo-
scope for horizontal deflection of the beam, if the associated
oscilloscope requires a time-base unit.

c. Connect the power cord of the oscilloscope to the proper
operating voltage for which the oscilloscope is wired.

d. Turn on the oscilloscope and allow about 15 minutes for
warm-up and complete stabilization.

e. Preset the Type 3A74 front-panel controls {all channels)
as follows:

AC-GND-DC DC

VOLTS/DIV. .02 fors Vanuale Contact
or Service Manuals Contas

VAR. GAIN CAL. \MAURITRON TECHNICAL SERVICES

POSITION Midrange 8 Cherry Tree Rd, Chinnor

Oxon OX9 4QY
Tel:- 01844-351694 Fax:- 01844-352554
Email:- enquiries@mauritron.co.uk

MODE OFF
CHOP.-ALT. ALT.
TRIGGER Pushed in

Preset the Type 2867 Time-Base Unit or equivalent as follows:
Time/Div. .1 mSEC
Variable Time/Div. Calibrated
MODE NORM.
Triggering Level Free Run'
Triggering Slope +
Triggering Coupling AC Slow?®
Triggering Source Int.
Position Centered
5 X Mag. Off

1. Check DC BAL Adjustment (All Channels)

a. Requirement—Minimum vertical trace shift as the Chan-
nel 1 YAR GAIN is rotated.

1Use Auto. or Line Triggering if your time-base does not have a Free
Run switch position to obtain a trace on the CRT.

2Use AC if your time base does not have an AC Slow switch position,

6-1
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b. Set channel 1 MODE switch to NORM.

c. Adjust the oscilloscope Intensity control for desirable
trace brightness.

d. Adjust channel 1 DC BAL. control for minimum’ vertical
trace shift as the channel 1 VAR. GAIN control is rotated
several fimes from CAL. detent position clockwise to minimum

gain and back again.

e. After adjusting the DC BAL. control, set the VAR. GAIN
control to the CAL. position.

£ Set channel 2 MODE switch to NORM. and repeat steps
2¢, 2d, and 2e using the appropriate channel 2 controls.

g. After adjusting channel 2 DC BAL. control, proceed in
the same manner (using steps 2¢, 2d, and 2e as a guide) to
adjust the DC BAL. controls for channel 3 and 4.

h. Check—Minimum trace shift as the VAR. GAIN control
for each channel is rotated.

" 2. Check Input Amplifier Output Voltage Bal-
ance (All Channels)

IMPORTANT

Make certain step 1 has been performed properly.
Any DC imbalance introduced by an improperly
set DC BAL adjustment can cause the trace to shift
more than 1.5 major divisions.

a. Requirement—Trace shift less than 1.5 major divisions.

b. Set all MODE switches, except Channel 1 MODE switch,
to OFF.

c. With Channel 1 MODE switch at NORM., note the posi-
tion of the trace.

d. Set Channel 1 MODE switch to INV.

e. Note the amount of trace shift compared to step 2c.
f. Check—Trace shift less than 1.5 major divisions.

g. Set the Channel 1 MODE switch to OFF.

h. Using steps 2b through 2g as a guide, repeat the check
for Channels 2, 3, and 4.

3. Check for Grid Current and Microphonics (All
Channels)

a. Requirement—Trace shift not more than 1 minor divi-
sion; microphonics not to exceed 1 major division.

b. Set Channel 1 MODE switch to NORM. (Check the
other MODE switches are set to OFF.}

c. Set Channel 1 AC-GND-DC switch to GND and note

the amount of vertical trace shift.
d. Check—Trace shift not to exceed 1 miner division.

e. Tap lightly with the hand on the oscilloscope at the top
of the panel.

f Check—Microphonics not to exceed 1 major division.

g. Set Channel 1 MODE switch to OFF.

6-2

h. Repeat steps 3b through 3g for Channels 2, 3, and 4.

4. Check Amplifier Gain (All Channels)

a. Requirement—No more than 2% change in gain
{with 100 millivolts applied to one channel) when one or more
vnused channels are turned on.

b. Check that Channel 1 VAR GAIN control is in the CAL.
position.

c. With a 0.1 volt calibrator signal applied to Channel 1,
adjust Channel 1 GAIN ADJ. for a deflection of exactly 5
maijor divisions, if necessary.

d. Set Channel 2 MODE switch to NORM.

e. Check—The signal amplitude on Channel 1 should not
change more than £2% (=1 minor division).

f Set Channel 3 MODE switch to NORM,, and then Chan-
nel 4, checking for signal amplitude change in Channel 1.

g. Repeat check for Channels 2, 3, and 4, using steps 4b
through 4f as a guide.

5. Check VAR GAIN Control Ratio (All Channels)
a. Requirement—Attenuation ratio at least 2.5:1.

b. Set the Channel 1 MODE switch to NORM., and all
other channel MODE switches to OFF.

¢. Check that the Channel 1 VAR GAIN control is in the
CAL. position.

d. With the display 5 major divisions peak to peak, rotate
the VAR. GAIN control clockwise out of the detent or CAL.
position so the control is set for minimum gain.

e. Check—The display amplitude should be no more than
2 major divisions, or a ratio of 2.5:1.

f Return the VAR. GAIN control to the CAL. position.

g. Set the Channel 1 MODE switch to OFF, apply the 0.1
volt signal to Channel 2, and set the Channel 2 MODE switch

to NORM.

h. Repeat the check for Channel 2, 3, and 4, using steps
5b through 5g as a guide.

6. Check Alt. Mode operation

a. Requirement—Trace alternation in correct sequence at
all sweep rates.

b. Set Channels 1, 2, 3, 4 to NORM; Chop-Alt to ALT.

¢. Free run sweep at 1 ms/cm and position traces in order
on the screen, with Ch 1 at the top.

d. Turn sweep Time/Cm to 20 ms/cm, and observe that
Channel switching occurs in regular 1, 2, 3, and 4 order.

e. Step Time/Cm to faster sweep rates, noting equal inten-
sity for all traces at each sweep rate, Up to the fastest (un-
magnified) rate available.

For Service Manuals
Con
MAURITRON TECHNICAL SERVtIaC‘;EtS ©
8 Cherry Tree Rd, Chinnor
' Oxon OX9 4Qy
Tol- 01844-351694 Fax:- 01844-352554

Email:-



NOTE

At the higher sweep rates, the trace will be more
easily seen if the Intensity is increased. Be sure to
decrease the Intensity at the slower sweep rates to
avoid damage to the CRT phosphor.

f. Check—Trace alternation in the correct sequence at all
sweep rates. The correct sequence is Channel 1, 2, 3, 4.

g. Return the Mode switch to Norm.

7. Check Chopped-Mode Operation

a. Requirement—Chopped-trace segments 1.8 us ==0.6 us
duration with not more than ', minor division of trace aber-
ration with transient blanking; single-channel display in chop-
ped mode should be a continuous trace, not chopped.

Chan. 1 Trace |

P [ Segments \

P\

A\

_£/ Chan. 2 Trace \\__

, ;,Segmenl ’[

\ }'4 x Chan. 3 Trace |’

. Segment
HHH ‘r%H_HH}‘r’#/.’un HHHHHH

{ L £
H 1.8 us
+0.6 7

Chan. 4 Trace —
Segment

LA NREERE S

i 1 i
[ Sweep Rate: 1 us/div.
C | i 1 {

{A) Measuring the time duration of the trace segments.
Waveform is displayed on the CRT of the oscilloscope used
with the Type 3A74.
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(B) Same waveform as (A) above except the oscilloscope
used with the Type 3A74 has no CRT Cathode Selector
switth and the trace between channels is avtomatically
blanked.

Fig. 6-1. Checking the free-running rate of the Blocking Oscillator
stage.
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b. Set the CHOP.-ALT. switch to CHOP.

c. Change the Time/Div. switch to 1 microsecond.

NOTE
Use the time-base triggering level control in this
and succeeding steps, when necessary, to obtain a
stable display. Also, use the POSITION controls to
position the display as desired on the graticule.
d. Adjust the Intensity for normal viewing.

e. Check—Chopped-trace segment duration {from the end
of one segment to the end of the next segment) should be
1.8 us ==0.6 us; aberrations (with transient blanking) must not
exceed 1/, minor division (see Fig. é-1).

f. Turn off Channels 2, 3, and 4, one at a time while
observing the segment length and distortion, until only Chan-
nel 1 is displayed.

NOTE

With a single channel displayed, it will be neces-
sary to increase the Intensity to view the trace.

g. Check—Channel 1 trace should be a single trace, not
chopped.

h. Repeat the single-channel trace check with Channels 2,
3, and 4.

i. Return the Intensity control to normal.

8. Check Volis/Div. Attenuation Ratios (All
Channels)

a. Reqdiremenf——Atfenuoﬁon accuracy within 3% of in-
dication.

NOTE

If an oscilloscope calibrator is used as the signal
source, the display amplitude worst-case tolerance
at each attenuator position can be *=6%. (Most
Volis/Div attenuators and oscilloscope calibrator
tolerances are 3% each. At the factory, a
+VY,% calibrator is used to check the attenuation
accuracy of the Type 3A74).

If the calibrator you are using has an accuracy
better than =39, then check the attenuation
ratios based on the better accuracy.

b. Set Channel 1 AC-GND-DC switch to DC, and the MODE
switch to NORM.

c. Set the Time/Div switch to 0.1 milliseconds, and the
Trigger Level to Free Run.

d. Apply a O-1-volt signal from an amplitude calibrator
through a coaxial cable to the channel 1 Input connector.

e. Align the display with the horizontal graticule lines
using the channel 1 POSITION control.

f. Check—Deflection accuracy as indicated in Table é-1.
(See NOTE regarding accuracy tolerance, step 8a.)

g. After completing the check for channel 1 VOLTS/DIV.
attenuation ratios, set the amplitude calibrator to 1 volt.
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HHT For Service Manuals Contact
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(A) I
(A) Adjustments set correctly.
| N [ N N [ NS [ S L N I N N S P e e —l—t—].
P N ;:; A A A A NSNS T S
(8) £ () i
(B) and (C) Shunt capacitance adjustment,
for example C416 or C407B, set incorrectly.
i
l‘"f—f'—f'—é'f'-f-f"f"" “""“""“"%“"“"“"“" T
(D) (E)
(D) and (E)} Attenuator shunt capacitor
{for example C407B) and a compensation
diustment (for example C407C) both set
necorrectly.
i
i
U S S G S S S B I . TN L B A A A Y R N T =
- -
I I
(F) S (6) i
(F) and (G) An attenuator <6mp§nsaﬁon
adjustment, for example C407C, set incor-
rectly,

Fig. 6-2. Effect caused by adjusting the input shunt capacitors and an attenuator compensation adustment.” Generator frequency is 1 kHz
and the oscilloscope sweep rate is 1 mS/div. : '
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TABLE 6-1
Volts/Div. Switch Attenuation Check
Amplitude Cali- Vertical
Yolts/Div. brator Output Deflection
Switch Setting | {peak-to-peak} in Major Div.
.02 .1 volt 5 +3%
.05 .2 volt 4 +3%
R 5 volt 5 +3%
2 1 volt 5 +3%
5 2 volts 4 +39
1 5 volts 5 #+3%
2 10 volts 5 +3%
5 20 volts 4 3%
10 50 volts 5 +3%

h. Set channel 1 VOLTS/DIV. switch to .02 and the MODE
switch to OFF.

i. Set channel 2 MODE switch to NORM. and apply the
calibrator signal to channel 2 Input connector.

i. Check the attenuation ratios of channel 2, then channel
3, and finally channel 4, using steps 8b through 8f as a guide.

k. After checking the attenuation ratios for all the channels,
disconnect the calibrator signal from the channel 4 Input con-
nector.

9. Check Attenuator Compensation Adjustment
(All Channels)

a. Requirement—Square waveform showing no more than
2% rounding or overshoot.

b. Turn on the Type 105 Square-Wave generator, or equi-
valent; set the generator for an output frequency of 1 kHz and
its output amplitude to minimum.

¢. Connect a 5X T attenuator [item 5 of Recommended
Equipment) to the output of the generator.

d. Connect one end of a 50-ohm coaxial cable to the 5 X T
attenuator and connect the other end of the cable to a 50-ohm
termination, then to a 47 pF Input Time-Constant Normalizer
{item 7).

e. Connect the Normalizer to the input connector of

Channel 1, and set the AC-GND-DC switch to DC.

f. Set the Time/Div to 1 millisecond and adjust the genera-
tor output for a signal 4 major divisions in amplitude.

g. Adjust the Trigger Level control for a stable display.

h. Check-—Waveform similar to Fig. 6-2A, and showing no
more than 2% rounding or overshoot on the positive transi-
tion.

i. Switch the Channel 1 VOLTS/DIV through all positions,
maintaining signal amplitude of 4 divisions. It will be neces-
sary to remove the 5 X T attenuator to maintain the required
4 divisions of deflection in the lower sensitivity switch posi-
tion. :

. Check—Waveform similar to step h, showing no more
than 2% aberrations.

®©
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10. Check High Frequency Compensation

a. Requirement—Waveform with <1 minor division over-
shoot or ringing.

b. Set the Type 3A74 controls as follows:

MODE
Channel 1 NORM
Channel 2, 3, and 4 OFF
VOLTS/DIV (all channels) .02
TRIGGER Pushed in
CHORP.-ALT. CHOP.

c. Set the square-wave generator to 100 kHz.

d. Connect a 50-ohm cable and 50-ohm termination from
the generator output connector to the Channel 1 input con-
nector, in the order given.

e. Set the oscilloscope Time/div switch to 1 microsecond
and the Trigger Slope switch to —.

f. Adjust the oscilloscope Triggering Level control, to
obtain a stable display.

g. Adjust the generator output amplitude to display a
waveform 4 major divisions in amplitude, and readjust the
Triggering Level control, if necessary.

h. Check—Waveform showing <1 minor division over-
shoot or ringing on the positive-going step.

i. Disconnect the signal from Channel 1 and apply it to
Channel 2.

j. Set Channel 1 MODE switch to OFF, and Channel 2
MODE switch to NORM.

k. Check—Waveform as in step (h).
. Repeat steps {i), {jl, and (k] for channels 3 and 4.

11. Check Vertical Compression and Expansion

a. Requirement—Compression or expansion not more than
0.5 minor division.

b. Decrease the output amplitude of the square-wave gen-
erator to produce a vertical deflection of 2 major divisions
on the oscilloscope CRT at center screen.

c. Using the Channel 4 POSITION control, position the
waveform at the bottom of the graticule.

d. Check—Vertical deflection 2 major divisions ==0.5 minor
division.
e. Position the waveform to the top of the graticule.

f. Check—Vertical deflection 2 major divisions =0.5
minor divisions.

g. Disconnect the signal.

12. Check Bandwidth (all Channels)

a. Requirement—Bandwidth not more than —3dB at
2 MHz.

6-5
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b. Connect a 50-kHz sine wave from the constant-amplitude
sine-wave generator {Type 1908, Type 191, or equivalent} to
the input connector of channel 4.

c. Set the oscilloscope Time/div switch to 1 ms and free run
the sweep.

d. Adjust the generator amplitude conirol to obtain 4
maijor divisions of vertical deflection on the CRT.

e. Center the display vertically on the CRT.
f. Change the generator frequency to 2 MHz.

NOTE

The signal generator should maintain a constant-
amplitude signal automatically. If the generator
you are using does not maintain a constant-ampli-
tude output signal, the generator output should be
monitored and adjusted to the correct output level
with the aid of a wide-band test oscilloscope hav-
ing a flat frequency response from. about 2 Hz to
more than 2 MHz. .

g. Check—Display amplitude at least 2.8 major divisions.
At 2 MHz, this is the —3 dB point for Channel 4.

h. Set Channel 4 MODE switch to OFF, Channel 3 MODE
switch to NORM, and apply the signal to Channel 3.

6-6

i, Check Channel 3 bandwidth using steps 12 (b) through
steps 12 (h} as a guide, then check Channels 2 and 1 in the
same manner.

i. Disconnect the signal generator.

13. Check Four-Trace X-Y Operation

a. Requirement—Independent CRT beam positioning by the
X and Y plug-in units.

b. Remove the time-base unit from the X-axis opening of
the oscilloscope, and install a Type 3A74 (item 3 of Recom-
mended Equipment) in its place.

c. Set all MODE switches of both units to NORM.

d. Set the Y-axis unit CHOP.-ALT. switch to CHOP. and
the X-axis CHOP.-ALT. switch to ALT.

e. If the oscilloscope has a CRT Cathode Selector switch,
set this switch to the Chopped Blanking position.

f. Four dots should be displayed on the CRT.

g. Rotate the corresponding POSITION controls for each
pair of channels. (A pair of channels is Channel 1 of the X-
axis unit and Channel 1 of the Y-axis unit, etc))

h. Check—The POSITION controls of each pair of channels
independently control the position of their respective dots.

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
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SECTION 7
CALIBRATION PROCEDURE

niroduction

The following procedure should be used to calibrate the
“ype 3A74. The unit should not require frequent calibration,
»ut occasional adjustments will be necessary when tubes and
sther components are changed. Also, a periodic recalibra-
ion is desirable from the standpoint of preventive mainte-
'ance.

Apparent troubles in the unit are occasionally the result
f improper calibration of one or more circuits. Consequently,
alibration checks should be an integral part of any trouble-
hooting procedure. Abnormal indications during calibration
hecks will often aid in isolating troubles to a definite circuit
or stage.

In the instructions that follow, the steps are arranged in the
sroper sequence for a complete calibration of the unit. Each
tep contains the information required to make one check or
‘djustment or a series of related checks or adjustments. The
teps are arranged to avoid unnecessary repetition of the
hecks or adjustments.

NOTE

Calibration steps may be performed out of se-
quence, or a single step may be performed individ-
vally. However, it may be necessary to refer to the
preceding step(s) and/or preliminary procedure
for additional setup information such as the proper
front-panel control settings, test equipment re-
quired, and interconnecting cables or patch cords
required and the manner in.which they are con-
nected. In addition, allow a 15-minute warm-up
period when the oscilloscope used with the Type
3A74 is first turned on.

EQUIPMENT REQUIRED

The following equipment is required to perform a complete
alibration of the Type 3A74 Four-Trace Amplifier Plug-In
Init.

(1) Oscilloscope, Tektronix 560-Series Oscilloscope which
ccepts the Type 3A74 or equivalent. The oscilloscope must
perate properly.

{2) Type 2B47 (or 67) Time-Base Plug-In Unit, or equivalent.
equired for use with item 1 to produce horizontal (X-axis)
eflection. Not required if item 1 has its own internal time-
ase circuitry, such as the Type 565 Dual-Beam Oscilloscope.
pecifications of time-base: sweep rates—0.5 us/div., 1 us/
i.v., 2 us/div. (calibrated), 0.2 us/div. (calibrated); internal
iggering.

(3) Type 3A74 Four-Trace Amplifier Plug-In Unit (optional).
available, this unit can be used to perform step 22 in the
alibration procedure.

{4) Test Oscilloscope with 10X Probe. Required specifica-
ons: AC coupled; bandwidth, 10 mHz or higher, flat response

2Hz to 2 mHz; calibrated vertical deflection factors. Sweep
rates—>50 us/div., 1 ps/div. (calibrated), 2 us/div. (calibrated),
5 ps/div., 0.4 us/div.. (5X magnification of 2 us/div., cali-
brated.)

(5) Amplitude Calibrator. For use in performing step 12
in the calibration procedure. Required if item 1 or 4 does
not have its own calibrator with the following peak-to-peak
output amplitudes in volts: 0.1, 0.2, 0.5, 1, 2, 5,10, 20, and
50; peak-to-peak amplitude accuracy of %=3% or better.

(6) Square-wave generator, Tektronix Type 105, Type 106,
or equivalent. Required specifications: 13-ns or less risetime
into a 50-ohm cable terminated at both ends; output fre-
quencies of approximately 1 kHz, 10 kHz, and 100 kHz, out-
put amplitude variable from approximately 10 to 100 volts
across its 600-ohm internal load.

(7) Sine-wave generator, Tektronix Type 190B or Type 191
Constant-Amplitude Signal Generator or equivalent. Required
specifications: output frequencies of 50 kHz (reference) and
2 MHz, output amplitude must be adjustable (manually or
automatically) for a constant amplitude of 0.08 volts at the
stated frequencies. ‘

(8) DC Voltmeter, sensitivity of at least 20,000 Q/volt.

(9) 47 pF Input Time Constant Normalizer, {nominal) 2X
voltage attenuation equipped with one BNC plug and one
BNC jack connector fittings, Tektronix Part No. 011-0068-00.

(10) 5XT 50-ohm attenuator with one BNC plug and one
BNC jack connector fittings, Tektronix Part No. 011-0060-00.

(11) 50-ohm termination with one BNC plug and one BNC
jack connector fittings, Tektronix Part No. 011-0049-00.

(12) Adapter, single binding post fitted with a BNC plug.
Binding post accepts a banana plug. Tektronix Part No.
103-0033-00.

(13) Coaxial connector adapter with BNC jack and UHF
plug connector fittings. Tektronix Part No. 103-0015-00.
Required if test equipment is equipped with UHF jack con-
nector fitting.

{14) 50-ohm {nominal impedance} coaxial cable, 42 inches
long with BNC plug connectors on each end, Tektronix Part
No. 012-0057-00.

(15) 30 inch flexible cable plug-in extension for operating
the Type 3A74 away from the oscilloscope, Tekironix Part
No. 012-0066-00.

{16} Miscellaneous

1—Jumper lead, 24 inches long, with insulated test
prods on each end.

1—Small screwdriver, shank about 2inches long, %2~
inch to Ya-inch wide bit.

1—Llow capacitance alignment tool, consisting of a
handle (Part No. 003-0307-00), a gray nylon insert with a wire

pin (Part No. 003-0308-00), and nylon insert with a metal

screwdriver tip {Part No. 003-0334-00).
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PRELIMINARY PROCEDURE

a. Remove the left-side panel from the oscilloscope.

NOTE

As you go through the procedure, various inter-
connecting plug and/or socket pins are called out
as test points. Since different types of 560-Series
oscilloscopes can be used with the Type 3A74
being calibrated, test-point accessibiltiy differs from
oscilloscope to oscilloscope due to their physical
layout. Therefore, remove any additional panels,
as required, during the procedure.

b. Connect a 30 inch flexible cable plug-in extension (item
5) to the Type 3A74 interconnecting plug and to the oscillo-
scope interconnecting socket located in the vertical opening
{Y-axis) of the oscilloscope.

c. Install a (real-time) time-base unit (item 2} in the oscillo-
scope for horizontal deflection of the beam, if the associated
oscilloscope requires a time-base unit.

d. Connect the power cord of the oscilloscope to the
proper operating voltage for which the oscilloscope is wired.

e. Turn on the oscilloscope and allow about 15 minutes
for warm-up and complete stabilization.

f. Preset the Type 3A74 front-panel controls (all channels)
as follows:

AC-GND-DC DC
VOLTS/DIV. .02

VAR. GAIN CAL.
POSITION Midrange
MODE OFF
CHOP.-ALT. ALT.
TRIGGER Pushed in

g. Preset the Type 2B67 Time-Base Unit or equivalent as
follows:

'D494/R494: ' S
.. Junction Q463
. Emitter _
Emitter

Time/Div. .1 msec
Variable Time/Div. Calibrated
Mode Norm.
Triggering Level Free Run
Triggering Slope +
Triggering Coupling AC Slow
Triggering Source Int.
Position Centered
5X Mag. Off

" CALIBRATION PROCEDURE

1. Check Zener Regulated Voltage
a. Connect a DC voltmeter between the D494/R494 junc-

tion (see Fig. 7-1) and ground.

b. Meter reading should be 450 volts, within a tolerance

of 5 volts.

¢. Disconnect the voltmeter.

7-2

Fig. 7-1. Right side view, rear portion of the Type 3A74, showing
the location of the test points.

CAUTION

When connecting to test points in the Type 3A74
or to the interconnecting plug and socket pins, be
sure to use test prods or probe tips that are com-
pletely insulated, except for the very tip, to avoid
accidental shorts to adjacent leads or connections.

2. Adjust DC BAL (All Channels) 0
a. Set channe!l 1 MODE switch to NORM.

b. Adjust the oscilloscope Intensity control for desirable
trace brightness.

c. Adjust channel 1 DC BAL. control for minimum vertical
trace shift as the channel 1 VAR. GAIN control is rotated
several times from the CAL. detent position clockwise to
minimum gain and back dgain.

d. After adjusting the DC BAL. control, set the VAR. GAIN
control to the CAL. position.

e. Set channel 2 MODE switch to. NORM. and repeat
steps 2a, 2¢ and 2d using the appropriate channel 2 controls.

f. After adjusting channel 2 DC BAL. control, proceed in
the same manner {using steps 20, 2¢, and 2d as a guide}
to adjust the DC BAL. controls for channels 3 and 4.

NOTE

If the DC BAL. control for a channel does not have
sufficient range, there may be excessive DC imbal-
ance between tubes V423 and V433 in that chan-
nel. Replace the tube causing the greatest imbal-
ance, allow about 15 minutes warm-up time, and
repeat step 2. .
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3. Adjust POSITION RANGE R449 0

a. Using a small screwdriver, short the plates (pin &) of
V464 and V474 together. Fig. 7-2 shows the location of the
pin 6 leads.

b. Note the exact position of the trace; this is the electrical
center of the CRT vertical deflection plates.

¢. Remove the short circuit.

d. With all the Type 3A74 POSITION controls set to mid-
range and the MODE switches set to NORM., adjust the
POSITION RANGE R449 control (see Fig. 7-2) to center all
the traces as a group at the CRT electrical center.

NOTE

- In a normal operating unit, when completing step
3d, the group of traces should fit within an area
one major division above and below electrical cen-
ter. If one trace is separated from the rest outside
this ==1 major division area, Q424 or Q434 or the
DC BAL. control in that channel could cause the DC
imbalance. Also, check for possibility of a bad
switching diode—D440, D441, D442, or D443,

(g

S poSITION

COMPOSITE
INT. TRIG.

N, CHAN. 1 INT. TRIG.]
> be LEvEL Rs21
RYEL B2

LR

Fig. 7-2. left side view, rear portion of the Type 3A74, showing
location of test points, adjustments, and interconnecting plug.

4. Check Input Amplifier Output Voltage Bal-
ance (All Channels)

IMPORTANT

Make certain step 2 has been performed proberly.
Any DC imbalance introduced by an improperly

Calibration—Type 3A74

set DC BAL. adjustment can cause the trace to shift
more than 1.5 major divisions.

a. Set all MODE switches, except channel 1 MODE switch,
to OFF.

b. With channel 1 MODE switch at the NORM. position,
note the position of the trace.

¢. Set channel 1 MODE switch to INV.

d. Note the amount of trace shift compared to step 4b.
Trace shift should be less than 1.5 major divisions.

e. After completing the check, set channel 1 MODE switch
to OFF. '

f. Using steps 4a through 4e as a guide, set the MODE
switch for channel 2 to NORM. and then to INV., check the
amount of trace shift, then repeat the procedure for channels

3 and 4.

NOTE

Step 4 mainly checks the push-pull balance of
Q424 and Q434 in each channel. If the DC beta
of these transistors closely match each other, trace
shift will not exceed the amount stated in step 4d.

5. Check Input Coupling Capacitor C401 for
Leakage (All Channels)

a. Connect a binding post adapter (item 12) to the channel
1 input connector.

b. Set channel 1 AC-GND-DC switch to GND and the
MODE switch to NORM.

¢. Vertically position the Channel 1 trace to the graticule
center using the channel 1 POSITION control.

d. Connect a 24-inch [approx.) jumper lead with insulated
test prods between the 4300 volt test point (see Fig. 7-1) and
the channel 1 Input connector center conductor.

CAUTION

Use care in making the connections to prevent
grounding the + 300 volts.

e. Set channel 1 AC-GND-DC switch to AC. Note the
trace position when it returns to the CRT viewing area. Final
trace displacement should be less than two major divisions
from the original position.

f. After completing the check for channel 1, disconnect
the jumper lead and set channel 1 MODE switch to OFF.

g. Using steps 5a through 5f as a guide, check input coupl-

ing capacitor C401 for leakage in each of the remaining -

channels.

6. Check for Grid Current and Microphonics (All
Channels)

This step checks the Input CF tube V423 of each channel
for grid current and checks both V423 and V433 in each
channel for microphonics under no-signal conditions.

7-3




Calibration—Type 3A74
a. Set channel T MODE switch to NORM. (Check that the
other MODE switches are set to OFF)

b. Set channel 1 AC-GND-DC switch to GND and note
the amount of vertical trace shift, if any. Trace shift dve to
"~ grid current should not exceed one minor division.

c. Tap lightly on the front panel of the Type 3A74; at the
same time, check for excessive microphonics. Amplitude of
the microphonics should not exceed one major division.

d. Set channel 1 MODE switch to OFF.

e. Using steps éa through éd as a guide, check channels
2, 3 and 4 individually for grid current and microphonics.

7. Adjust Output Amplifier Gain 0

a. Set the oscilloscope Calibrator, or equivalent, for an
output of 0.1 volt peak-to-peak.

b. Connect a coaxial cable with BNC connectors on each
end (item}4) between the Calibrator output connector and the

channel -1 connectors. (Use a coaxial connector adapter, 7

item 13, to complete the connections if required.)
c. Set cﬂannel 1 AC-GND-DC switch fo DC.
d. Place channel 1 MODE switch to NORM.
e. Set the time-base Time/Div. switch to .1 msec.
£ Rotate channel 1 GAIN ADJ. control fully clockwise.

g. Connect the probe from a test oscilloscope (item 4) to
the emitter of Q463 (see Fig. 7-1).

NOTE

To differentiate between the two oscilloscopes used
in this calibration procedure, the term ‘‘test oscillo-

" scope” is item 4 while the term “oscilloscope’ is
item 1.

h. Rotate the Type 3A74 VAR. GAIN control so the cali-
brator waveform displayed on the test oscilloscope CRT is
2 volts peak to peak in amplitude.

i. Connect the probe from the test oscilloscope to pin
6 lead of V464 (see Fig. 7-2).

i Adjust the Type 3A74 CALIB. control so the calibrator
waveform displayed on the test oscilloscope is 40 volts peak
to peak in amplitude.

NOTE

This step sets the voltage gain of the Output Ampli-
fier 2nd Stage for a nominal gain of 20.

k. Connect the probe from the test oscilloscope fo pin
6 lead of V474 (see Fig. 7-2) and check that the calibrator
waveform displayed on the test oscilloscope is 40 volts peak
to peak, within a tolerance of 2 volts.

I. Disconnect the probe from the pin 6 lead of V474.
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8. Adjust Input Amplifier Gain (All 0
Channels)

a. Remove the flexible-cable plug-in extension.

b. Insert the Type 3A74 directly into the vertical plug-in
opening of the oscilloscope.

c. Rotate channel 1 VAR. GAIN control to the CAL. detent
position.

d. With 0.1-volt calibrator signal applied “to channel 1,
rotate channel 1 GAIN ADJ. control to obtain a deflection
of exactly five major divisions.

NOTE

Use the channe! 1 POSITION control for aligning
the display with the graticule markings to aid in
setting the gain accurately.

e. Set channel 1 MODE switch to OFF.

f. Disconnect the signal from the channel 1 Input con-
nector and apply the signal to channel 2.

g. Set channel 2 AC-GND-DC switch to DC and the MODE
switch to NORM.

h. Adjust channel 2 GAIN ADJ. control for proper vertical
deflection as explained in step 8d. Then, set channel 2 MODE

switch to OFF.

i. Apply the signal to channel 3. Using steps d through
h as a guide, adjust channel 3 GAIN ADJ. control for proper
deflection. Then set channel 3 MODE switch to OFF and
repeat the procedure for channel 4.

j. After adjusting channel 4 GAIN ADJ. control, leave
channel 4 MODE switch set to the NORM. position.

9. Check VAR. GAIN Control (All Channels)

a. With the display five major divisions peak tfo peak,
rotate channel 4 VAR. GAIN control clockwise out of the
detent or CAL. position so the control is set for minimum gain.
The display should be no more than 2 major divisions. This
indicates that the attenuation ratio of the VAR. GAIN contirol
is at least 2.5 to 1.

b. Continve to rotate the channel 4 VAR. GAIN control
in a clockwise direction and check for smooth electrical
operation throughout its entire range. (If rotation of the
VAR. GAIN control causes erratic jumping of the trace, clean
or replace the control.) '

c. After checking the control, set the conirol to the CAL.
detent position and set channel 4 MODE switch to NORM.

e. Adapt steps 9a through 9c for checking the channel
3 VAR. GAIN control. Then, check the VAR GAIN controls
for channels 2 and 1. :

f. Disconnect the coaxial cables.

10. Check Alternate Mode Operation

a. Set channel 2 MODE switch to NORM.
For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor @
Oxon OX9 4QY
Tel- 01844-351694 Fax:- 01844-352554
Ernail:- enquiries@mauritron.co.uk




B

b. Vertically position channel 1 and 2 traces so that chan-
sl 1 trace is located about one major division above chan-
.l 2, and they are both located slightly above the center
aticule line.

c. Set the oscilloscope Time/Div. switch to various sweep
tes and check that the traces run sequentially across the
ce of the CRT.

d. Set channel 3 MODE switch to NORM. and vertically
ssition channel 3 trace about one major division below
anne! 2 trace. Repeat step 10c.

e. Set channel 4 MODE switch to NORM. and vertically
ssition channel 4 trace about ‘one major division below
wannel 3 trace. Check alternate-mode operation of all
ur channels using various sweep rates. The traces should
ways run in a 1-2-3-4 sequence down the CRT.

=~ Chan. 1 Trace |
//: Segments \
_!_/ Chan. 2 Trace . \\___
[ lSegment [
/ \r 1 4 X Chan. 3 Trace '
FHH-HHHHH R ::’s,s'eg:ﬂ."f;"':::: HH
1.8us ¥ £
0.6
us :‘E L_—-.
:_ Chan. 4 Trate —1
T Segment
I 1 | 1
-

Sweep Rate: 1 us/div.
! ! { 1

(A) Measuring the time duration of the trace segments.
Waveform is displayed on the CRT of the oscilloscope used
with the Type 3A74.

\
l‘i TV

[NARENRENA NN NN NN SN

L0 30 R O LI B DOLOL L0 DA e M I

(B) Same waveform as {A) above except the oscilloscope
used with the Type 3A74 has no CRT Cathode Selector
switch and the frace between channels is automatically
blanked.

3. 7-3. Checking the free-running repetition r&to ‘of the Blocking
scillator stage.

Calibraﬁ_on———Type 3A74

11. Check Chopped-Mode Operation
a. Set the oscilloscope Time/Div. switch to 1 uSec/Div.
b. Set the Type 3A74 CHOP.-ALT. switch to CHOP.

¢. Check the chopped segments of the trace for an “on
time" duration of 1.8 us, within a tolerance of =0.6 ps (see
Fig. 7-3). If the segments are within the specified time dura-
tion, the Blocking Oscillator stage is operating at-a repetition
rate of approximately 500 kHz.

NOTE

Use the time-base triggering level control in this
and succeeding steps, when necessary, to cbtain a
stable display. Also, use the POSITION controls to
vertically position the display to a desired position
on the CRT.

T d. Connect the probe from the test oscilloscope to pin
24 of the oscilloscope vertical-amplifier interconnecting socket.
The pin 24 test point is easily accessible at the lower terminal
of the CRT CATHODE SELECTOR switch, on the right rear
sub-panel of the instrument. Check that the amplitude of the
blanking pulse is 35 volts or more (see Fig. 7-4).

[EETRENERS
HHHH

el
=
U

35 Volts HH :\:::.::

or more

P baia s

- H o H T

weep Rate: 1 gs/div.
[ S S

Fig. 7-4. Typical chopped-mode blanking pulse waveform for instru-
ments serial numbered 101-1310, as displayed on the fest oscillo-
scope CRT. Vertical deflection factor: 20 volts/div. Pulse amplitude:
will be lower for later serial numbers, as indicated in step 11d.

NOTE

The blanking pulse amplitude in instruments serial
numbered 101 to 1310 should be 50 volts or more.
The pulse amplitude will be lower in later serial
numbers; at serial number 2590 and later, the mini-
mum pulse amplitude should be 35 volts, adjustable
by C597. Since high pulse amplitudes may cause
excessive Channel 1 internal frigger noise, the
method of adjusting the pulse to an amplitude
compatible with an acceptable trigger noise level
is explained in Calibration Step 16. leave the
probe connected, to check pulse amplitude, while
performing step 1le.

e. Check display on oscilloscope used with the Type 3A74
for proper “on” time duration (1.8 ps, +0.6 ps) of each seg-
ment as channel 4, and then channel 3 MODE switches are

set to OFF.
f. Disconnect the probe from the test point.’

g. Set channel 2 MODE switch to OFF and check for a
continuous {no-chopping) channel 1 trace.
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h. Set the oscilloscope Time/Div. switch to 1 mSec.
i. Set chqnnel 2, 3 and 4 MODE switch to NORM.

i. If your oscilloscope has a CRT Cathode Selector Switch,
set this switch to the Chopped Blanking position.

k. At normal trace intensity check the width (thickness)
of the traces. Trace width should be less than one-half minor
division. {If a trace is too wide due to excessive filting or
distortion of the trace segments, a defective series or shunt
switching diode—D440, D441, D442, or D443—could cause
the trouble.)

l. Set channel 2, 3, and 4 MODE switches to OFF.

m. Set the oscilloscope CRT Cathode Selector switch to
Ext. CRT Cathode.

12. Check Volts/Div. Attenuation Ratios (All
Channels)

~ a. Apply a 0.1-volt signal from an amplitude calibrator
through a coaxial cable to the channel 1 Input connector.

b. Align the display with the horizontal graticule lines
using the channel 1 POSITION control.

¢. Check for proper vertical deflection at each Volts/Div.
switch position by using Table 7-1 as a convenient guide.
If an oscilloscope calibrator is used as the signal source, the
display-amplitude worst-case tolerance at each attenuator
position can be #+=6%. (VOLTS/DIV. attenuators and oscillo-
scope calibrator tolerances are each =3%. At the factory,
a ==,% calibrator was used to check the attenuation accu-
racy of the Type 3A74).

If the calibrator you are using has an accuracy better
than ==3%, then check the attenuation ratios based on the

better accuracy.

TABLE 7-1
Volts/Div. Switch Attenuation Check

Vertical
Deflection
in Major Div.

Volts/Div.
Switch Setting

Amplitude
Calibrator Output
{peak to peak)
02 .1 volt 5
.05 2 volt
.5 volt
1 volt
2 volts
1 5 volts
2. 10 volts
5 20 volts
10 50 volts 5

tn| o] =
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d. After completing the check for channel 1 VOLTS/DIV.
attenuation ratios, set the amplitude calibrator to .1 volt.

e. Set channel 1 VOLTS/DIV. switch to .02 and the MODE
switch to OFF.

f Set channel 2 MODE switch to NORM. and apply the
calibrator signal to channel 2 Input connector.

7-6
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g. Check the attenuation ratios of channel 2, then channel
3, and finally channel 4, using steps 12b through 12e as a
guide.

h. After checking the attenuation ratios for all the chan-
nels, disconnect the calibrator signal from the channel 4
Input connector.

13. Set Input-Capacitance and Adjust o
Attenuator Compensation (All Channels)

This step describes how to properly adjust the input shunt
capacitance of each channel so the input time constant is the
same for each position of the YOLTS/DIV. switch. Thus, an
attenuator probe, when compensated to match one setting of
the VOLTS/DIV. switch, will work into the same time constant
using the other VOLTS/DIV. switch settings. As a result, the
probe need not be recompensated each time any of the other
switch positions are used.

NOTE

An emergency alternate method for standardizing
the input capacitance of one channel using a 10X
attenuation probe instead of a 47-pF Input Time-
Constant Normalizer, is also included. If a repair
is made in the Input Amplifier of a channel (for
example, Y423 is replaced) and you do not have a
time-constant Normalizer (item 9), use alternate
method as described in the last part of this step.

In addition fo standardizing the input time constant, this
procedure describes a method for compensating the attenua-
tors so the AC attenuation is equal to the DC attenuation.
Since there is some interaction between both sets of adjust-
ments, faster, more accurate results can be obtained by
combining both sets of adjustments in one procedure.

To perform the adjustments, proceed as follows:

a. Turn on the Type 106 Square-Wave generator, or
equivalent. Set the generator for an output frequency of
1kHz ond its output amplitude to minimum.

b. Connect a 5XT attenuator (item 10) to the output con-
nector of the generator. Use the connector adapter (item 13)
if the generator has a UHF jack output connector.

. Connect one end of a 50-ohm coaxial cable to the 5XT
attenuator and connect the other end of the cable to a 47-pF
Input Time-Constant Normalizer (item 9).

d. Connect the other end of the normalizer to the chan-
4 Input connector. Fig. 7-5 shows the entire setup.

IMPORTANT

Do not use a 47-pF Input Time-Constant Normal-
izer that requires the use of a UHF-to-BNC con-
nector adapter [item 12} between the normal-
izer and the Input connector of the Type 3A74,
If such a combination is used, the input capacitance
of the Type 3A74 will be adjusted to some other
value than the design center value of 47 pF.

e. Increase the output amplitude of the square-wave gen;
erator to produce a deflection of about 4 major divisions on

the CRT.
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47 -pF Input Time Constant
Standardizer

Fig. 7-5. The manner in which the Type 105 Square-Wave Genera-
tor should be connected to the Type 3A74 when preparing to adjust
C416 (step 13f) in channel 4,

IMPORTANT

Before performing the adjustment procedure de-
scribed in the following steps, be sure the signal-
carrying lead connected between the AC-GND-DC
switch and the YOLTS/DIV. switch in each channel
of the Type 3A74 is properly dressed or stays as
is. Any change in lead dress in the Input CF grid
circuit during the adjustment procedure or after-
ward means that the following procedure must be
repeated to determine if the cdwsfmenis are still
set properly.

f. With channel 4 VOLTS/DIV. switch set to .02, adjust
channel 4 C416 (see Fig. 7-6} for optimum flat-topped (best
square-wave response} waveform. Fig. 7-7 shows the correct
waveform to obtain. Waveforms (B) and (C) show result
obtained when an input-capacitance adjustment is set incor-
rectly.

g. Use Table 7-2 and the following information for adjust-
ing the attenuator adjustments.

Column 1 in Table 7-2 lists the settings of the VOLTS/DIV.
switch which connect each of the attenuators into the input
circuit of a channel. The variable shunt capacitors and their
effect on the waveform are listed in column 2; the frequency
compensating capacitors and their effect on the waveform
are listed in column 3. Figs. 7-7B through 7-7C waveforms
show six types of distortion that can result if the capacitors
are incorrectly adjusted. Fig. 7-7A shows the waveform
obtained when the capacitors are correctly adjusted for
optimum square corner and flat top. Fig. 7-6 shows the
physical location of the adjustments.

Maintain approximately 4 major divisions of vertical
deflection by adjusting the Output Amplitude control on- the

square-wave generator each time the VOLTS/DIV. swutch is

i

moved from one position to the next.

©
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TABLE 7-2

Input Time-Constant Normalizer
and Attenuator Compensation

VOLTS/DIV.
Switch Setting

Affects Top of
Square Wave
{Adjust for Opti-
mum flat top)

Affects Corner of

Square Wave
(Adjust for opti-
mum square

corner)

.05 C4078 C407¢C
R C4098B C409C
2t C4038 C403C
22 C4058 C405C

1Remove 5XT attenuator for rest of step.

2Remove the 50-ohm termination.

In the .1 VOLTS/DIV. switch position it will be necessary
to remove the 5XT attenuator to obtain more signal to drive
the Type 3A74. In the 2 VOLTS/DIV. switch position remove
the 50-ohm termination and connect the cable from the
generator directly to the 47-pF Input Time-Constant Nor-
malizer.

Channel 1

€4038
C4058

(Same physical arrangement ,l

\
\ of the adjustments apply /

\ to the other channels.)

C407B

S

C4098

wy

Fig. 7-6. left side view, front portion of the Type 3A74, showing
the location of the shunt capacitance and attenuator compensation
adjustments. Signal leads that are shown should not be moved
after the adjustments are made.

7-7




Calibration—Type 3A74

R FWYTY SUTW
IRSRARSNRRES)

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES

b 4 - 8 Cherry Tree Rd, Chinnor
£ Oxon OX9 4QY
11 1 =z 11 414 Tel:- 01844-351694 Fax:- 01844-352554
. E3 Emait:- enquiies@mauritron.co.uk
(A) 4

(A) Adjustments set correctly.
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(B) and (C) Shunt capacitance adjustment,
for example C416 or C407B, set incorrectly.
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(D) and (E) Attenuator shunt capacitor
{for example C407B) and a compensation
adjustment (for example C407C) both set

41
neorrectiy.
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(F) and (G) An attenuator compensation
djustment, for ple C407C, set incor-
rectly,

Fig. 7-7. Effect caused by adjusting the input shunt capacitors and on attenuator compensation adjustment. Generator frequency is 1 kHxz and
the oscilloscope sweep rate is 1 ms/div.
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WARNING

To prevent a signal shock hazard, turn the DC-
ON-OFF switch to OFF position on the Type 105
before removing the attenuator and termination.
After making the proper connections, turn the
Type 105 DC-ON-OFF switch to ON and continve
with the adjustments.

After completing the channel 4 adjustments, decrease the
Type 105 output signal level to minimum and apply the
signal to channel 3. (Use the same setup as shown in Fig.
7-5 except that the signal is applied to channel 3.} Set
channel 4 MODE switch to OFF and channel 3 MODE switch
to NORM. Perform the channel 3 adjustments in the same
manner as described for the channel 4 adjustments. Then,
repeat the procedure for channels 2 and 1.

After completing the channel 1 adjustments, decrease the
Type 105 output level to minimum and disconnect the 47-pF
Input Time-Constant Normalizer from the channel 1 Input
connector.

. Alternate Method

To use a 10X attenuator probe as an emergency normal-
izer, proceed as follows:

a. Connect the cable end of the 10X attenuator probe to
a channel that has not been repaired. {We are assuming
here that the non-repaired channel is properly adjusted as
set at the factory and this channel will be used as the refer-
ence.)

b. Set the VOLTS/DIV. switch of the reference channel to
.02, the AC-GND-DC switch to DC, and the MODE switch
to NORM.

c. Connect a 5XT attenuator {item 10} to the output con-
nector of the square-wave generator. Set the generator for
an output frequency of 1 kHz.

d. Connect the probe tip to the other end of the 5XT
attenuator and connect the probe ground lead to the gen-
erator ground. Adjust the generator amplitude control to
produce a deflection of four major divisions on the oscillo-
scope CRT.

e. Adjust the variable capacitor in the probe for best
square-wave response.

The probe is now normalized to match the input time
constant of the reference channel. Do not adjust the probe
further during the procedure. Disconnect the cable end of
the probe from the reference channel and connect it to the
channel that needs to be normalized.

With the signal applied to the probe tip, the adjustments
listed in step 3 and Table 7-2 can be performed in the same
manner as if you are using a 47-pF Input Time-Constant
Normalizer.

14. Adjust Composite Int. Trig. DC Level O

a. Set the time-base triggering Level control to free run
the time base.

©
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b. Position the channel 1 trace to the graticule center
horizontal line.

¢. Connect a voltmeter between pin 11 of the lefthand
oscilloscope vertical-amplifier interconnecting socket and
ground. {If pin 11 is difficult to reach, connect the voltmeter
to pin 12 of the right-hand interconnecting socket in the
oscilloscope which has an X-axis plug-in compartment.)

d. Adjust the COMPQOSITE INT. TRIG. DC LEVEL R530
control (see Fig. 7-2) for a zero voltage reading on the volt-
meter. Overlook the normal {few tenths of a volt) drift in
voltage reading.

15. Adjust Chan. 1 Int. Trig. DC Level 0

a. Pull the TRIGGER switch outward to the CH 1 ONLY
position.

b. With the volimeter connected as directed in step 14
and with the trace positioned to coincide with the graticule
center horizontal line, adjust CHAN. 1 INT. TRIG. DC LEVEL
R521 control {see Fig. 7-2) for a zero reading on the volt-
meter. Overlook the normal {few tenths of a volt} drift in
the voltage reading.

c. Disconnect the voltmeter.

16. Check Chan. 1 Trigger Trig Cranl - Fure Sw. o 1.
SERIAL NUMBERS 1310 AND UP ONLY

Adjust Channel 1 Int. Trigger Noise and Blanking Pulse
Amplitude.

a. Set all MODE switches to NORM, and position all
traces near the graticule center line.

b. Set the test oscilloscope time/cm to 1 microsecond,
the vertical sensitivity switch to 0.05 volts/cm, and connect
a 10X probe to pin 12 of the time-base interconnecting plug.

c. Adjust the test oscilloscope for a stable display. The
display should be similar to Fig. 7-8, with an amplitude not
exceeding 300 millivolts.

Fig. 7-8. Typical display of Channel Internal Trigger noise; test
oscilloscope sweep rate, 1 us/cm; vertical deflection factor, 500
millivolts/cm. ,
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d. Turn off the oscilloscope, install the flexible extension
between the Type 3A74 and the oscilloscope, and turn on
the oscilloscope.

e. Adjust C435 (Fig. 7-9) for minimum display amplitude
on the test oscilloscope.

NOTE

The amplitude of the display may be higher using
the flexible extension; the measurement of noise
amplitude should be made with the plug-in opera-
ting in the oscilloscope plug-in compartment.

f. Remove the flexible extension and replace the Type
3A74 in the oscilloscope. If the noise display amplitude
exceeds 300 millivolts, an adjustment of the blanking pulse
amplitude is indicated.

g. Change the test oscilloscope volts/cm to 1, and move
the probe tip to the lower terminal of the CRT CATHODE
SELECTOR switch.

h. Check the amplitude of the pulse displayed on the
test oscilloscope; if it exceeds 35 volts, turn off the oscillo-
scope and remove the Type 3A74.

i. Adjust C597 (Fig. 7-9) in increments of ', turn, remov-
ing and replacing the plug-in as often as necessary, until
the pulse amplitude is 35 volts. Do not use the flexible
extension for this measurement, as the pulse amplitude may
be reduced as much as 50% with the plug-in out of the
oscilloscope.

j. Move the probe tip to pin 12 of the time-base inter-
connecting plug, and change the test oscilloscope vertical
deflection switch to 50 millivolts/cm.

k. Re-check the Channel 1 Trigger noise amplitude; the
display amplitude should now be 300 millivolts or less.

Fi.g. 7-9. Location of Channel 1 Trigger noise adjustment (C435)
and Chopped Blanking pulse adjustment (C597).
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Check Channel 1 Trigger Output and Risetime

a. Set channel 1 VOLTS/DIV. switch to .02 and the AC-
GND-DC switch to DC.

b. Connect the 5 X T attenuator to the output connector
of the square-wave generator.

c. Connect a 50-ohm coaxial cable to the 5 X T attenu-
ator and connect the other end of the cable to a 50-chm
termination.

d. Connect the plug-end of the termination to the chan-
nel 1 Input connector. (This setup is similar to Fig. 7-5 except
the 47-pF Input Time Constant Normalizer is not used.}

e. Set the generator frequency for an output of approxi-
mately 100 kHz.

f. Increase the output amplitude from the generator to
obtain a vertical deflection of exactly 4 major divisions.

g. Connect the probe from the test oscilloscope to pin
11 of the oscilloscope Y-axis interconnecting socket. (As
mentioned in step 14, pin 12 of the X-axis socket can also
be used as the test point.) -

h. Check the waveform display on the test oscilloscope
for an amplitude of 10 volts or more (see Fig. 7-10A).

1
¥l B AL L
10 Volts k2 \
or more r
Sweep Rate: 5 us/div.
(A) :eeﬁ a]e I" l|v
4 1 I ] 1
Sweep Rafe: 0.4 us/div.
I L~
80% - /'
10% -- ;s
—T(BY 3
0.7
—| o7

Fig. 7-10. (A) Typical channel 1 only trigger waveform as dis-
played on the test oscilloscope CRT. Vertical deflection factor: 5
volts/div. (B} Measuring the risetime of the waveform, Vertical
deflection factor: uncalibrated (see step 16{).




i. Decrease the vertical deflection factor of the test oscil--

loscope for increased sensitivity to make the display exactly
‘our major divisions in amplitude on the test oscilloscope
CRT. (Do not move the Output Amplitude control on the
generator.)

{- Using an appropriate sweep rate on the test oscillo-
scope (2 us/div. and set 5X Magnifier to on} measure the
risetime between the 10% and 80% amplitude levels on the
sising portion of the waveform (see Fig. 7-10B). The risetime
sheuld be 0.7 microseconds or faster.

NOTE

The 80% instead of the 90% amplitude level
is used in this risetime measurement to exclude
the rounded-top portion of the rise. Fig. 7-10B
waveform is actually four major divisions in ampli-
tude if viewed at a slower sweep rate so that
several cycles of the waveform are displayed as
in steps 16i and 16j.

17. Check Composite Int. Trigger Output
a. Push the Type 3A74 TRIGGER switch in.

b. Set the square-wave generator for an output frequency
of about 10 kHz.

c. Adjust the generator Output Amplitude control to
obtain a vertical deflection of 4 major divisions on the
oscilloscope used with the Type 3A74.

d. With the test oscilloscope probe connected to the
same test point as described in step 16g and using the cali-
broted vertical deflection factor on the test oscilloscope check
‘he amplitude of the waveform. The amplitude should be
2.5 volts or more (see Fig. 7-11).

e. Disconnect the probe.

et

-
-
[

9.5 Volis
or more

'R e ot bddided
IERASASRALES RSN

Sweep Rate: 50 us/div.

fig. 7-11. Measuring the amplitude of the composite internal trigger
as displayed on the test oscilloscope CRT. Vertical deflection factor:
5 volts/div.

18. Adjust High-Frequency Compensation O

a. Set the square-wave generator for an oufput frequency
of about 100 kHz.

b. Set the oscilloscope Time/Div. switch to 1 usec and the
Trigger Slope switch to —.

®

Calibration—Type 3A74

¢. Adjust the oscilloscope Triggering Level control to
obtain a stable display.

d. Adjust the generator Output Amplitude control so the
waveform display is four major divisions in amplitude. Read-
just the Triggering Level control, if necessary.

e. Adjust L464 and L474 in equal increments to obtain an
optimum square corner {see Fig. 7-12A} on the waveform,
without appreciable overshoot and ringing. (Overshoot and
ringing should not exceed ', minor division)) Fig. 7-12B
shows one form of waveform distortion when L4é4 and L474
are improperly adjusted.

19. Check High-Frequency Response of Chan-
nels 2, 3 and 4
a. Disconnect the signal from channel 1 and apply it to
channel 2.
b. Set channel 1 MODE switch to OFF.

¢. Set channel 2 VOLTS/DIV. switch to .02 and the MODE
switch to NORM.

d. Check for a similar waveform display to that obtained
through channel 1 and as shown in Fig. 7-12A.

444
T

(o}

timum Square

]

IS
[a)
o
3
3

g tagbe s

AR SRR BEARERERANREREE LR LR

-+
T

4
4+

02
Volts/Div.

bl eeea gt

\
(A) Sweep Rate: 1 us/div.
] | | |
+ I
Overpeaked
=
[T =
\f 7
.02 I
Volts/Div, I
oA
(B) T Sweep IRc:te:I 1 us Idiv.
T |

Fig. 7-12. Adjusting the high-freq y ¢ sation of the Type
3A74, (A) L464 and L474 properly cd|usied {B) Overpeaking
cavsed by an incorrect adjustment of 1464 and 1474,
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Calibration—Type 3A74

e. Using steps 19a through 19d as a guide, apply the
signal to channel 3 and check the waveform. Then, apply
the signal to channel 4 and check the waveform.

20. Check Vertical Compression and Expansion

a. Decrease the output amplitude from the square-wave
genergtor to produce a verfical deflection of 2 major divi-
sions on the oscilloscope CRT.

b. Using the channel 4 POSITION conirol, position the
waveform at the bottom of the graticule. Check that the
verfical deflection is 2 major divisions within a tolerance of
V/, minor division.

c. Position the waveform to the top of the graticule ahd
check for vertical deflection of 2 major divisions within a
tolerance of Y/, minor division.

d. Disconnect the signal.

21. Check Bandwidth (all Channels)

a. Apply 50-kHz sine-wave from the Type 191 Constant-
Amplitude Signal Generator, or equivalent, (through a con-
nector adapter, item 13, if needed) to the channel 4 input
connector.

b. Set the oscilloscope Time/Div. switch to .1 ms and free
run the sweep.

c. Adjust the generator amplitude control to obtain four
major divisions of vertical deflection on the CRT.

d. Center the display vertically on the CRT.

e. Set the sine-wave generator output frequency to 2
MHz while keeping the generator output level constant.

NOTE

The signal generator should maintain a constant-
amplitude output signal automatically. If the
generator you are using does not maintain a con-
stant-amplitude output signal, the generator out-
put should be monitored and adjusted to the
correct output level with the aid of a wide-band
test oscilloscope (item 4) having a flat frequency
response from about 2 Hz to better than 2 MHz.

£ At 2MHz, check for at least 2.8 major divisions of
vertical deflection on the oscilloscope used with the Type
3A74. This is the 3 dB down point for the Type 3A74 channel
4.

g. After checking channel 4, set channel 4 MODE switch
to OFF, channel 3 MODE switch to NORM,, and apply the
signal to channel 3. Check channel 3 bandwidth using steps
21a through 21g as a guide. Then check channels 2 and 1
in the same manner.

h. After completing the bandwidth check for each chan-
nel, disconnect the signal from the Type 3A74.

22. Check Four-Trace X-Y Operation

This operational check should be performed if the Type
3A74 being calibrated is to be used with another Type 3A74
to produce X-Y displays. If another Type 3A74 is available
and if your oscilloscope has an X-axis opening, perform
check 1. If another unit is not available or there is no X-
axis opening in your oscilloscope, do Check Il

Check I:

a. Remove the Time-Base unit from the X-axis opening
of the oscilloscope and install a Type 3A74 in its place.

b. Set all MODE switches of both units to NORM.

c. Set the Y-axis unit CHOP.-ALT. switch to CHOP. and
the X- axis CHOP.-ALT. switch to ALT.

d. If your oscilloscope has a CRT Cathode Selector switch,
set this switch to the Chopped Blanking position.

e. Four dots should be displayed on the CRT.

f. Rotate the corresggncﬁng POSITION controls for each
pair of channels (for example, a pair of channels is channel
1 of one unit and channel 1 of the other unit). Check that
the POSITION controls of each pair of channels independtly
control the position of their respective dots.

Check Il {Alternate Method):
a. Set the: MODE switches for all channel to NORM.
b. Check that CHOP.-ALT. switch is set to CHOP.

¢. Connect the probe from the test oscilloscope to pin
18 of the oscilloscope interconnecting socket (either the
X-axis or the Y-axis).

d. Turn off the time-base.

e. Check Ring Counter sync pulse. The waveform should
consist of positive-going pulses which have a duration of
about 2 us and an amplitude of about 6 volts or more (see
Fig. 7-13).

6 Volts
or more \ .}-'_:
3

.Sweep Rate: 2 us/div.
L 1 1 1

Fig. 7-13. Type 3A74 Ring Counter sync pulse as displayed on the
test oscilloscope CRT. Vertical deflection factor: 2 volts/div.
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A or ocmp
AC or ac
AF

a

AM

~
—~

BHB

BHS

BNC

X

C

C

cap.

cer

cm

comp
conn

¢/s or ¢cps
CRT

csk

A

dB

dBm

DC or dec
DE

]

°c

GHz
GMV
GR

Hor h

hex.
HF
HHB
HHS
HSB
HSS
HY
Hz
ID
IF

ined
int
kQ

ke
kHz

ABBREVIATIONS

amperes

alternating current

audio frequency
alpha—common-base current amplification factor
amplitude modulation
approximately equal to
beta—common-emitter current amplification factor
binding head brass
binding head steel

baby series “'N'" connector
by or times

carbon

capacitance

capacitor

ceramic

centimeter

composition

connector

cycle

cycles per second
cathode-ray tube
countersunk

increment

decibel i
decibel referred to one milliwatt
direct current

double end

degrees

degrees Celsius (degrees centigrade)
degrees Fahrenheit

degrees Kelvin

diameter

divide by

division

extremely high frequency
electrolytic

electrolytic, metal cased
electromagnetic interference (see RFI}
electrolytic, meta! tubular
epsilon—2.71828 or % of error
equal to or greater thon
equal to or less than
external

farad

focus and intensity -

flat head brass

flat head steel

fillister head brass

fillister head steel
frequency modulation

feet or foot

giga or 107

acceleration due to gravity
germanium

gigahertz

guaranteed minimum valve
General Rodio

greater than

henry

height or high

hexagonal

high frequency

hex head bross

hex head steel

hex socket brass

hex socket steel

high voltage

hertz (cycles per second}
inside diameter
intermediate frequency

inch or inches

incandescent

infinity '

internal

integral )
kilohms or kilo {103)
kilohm

kilocycle

kilohertz

AND SYMBOLS

RC
RF
RFI
RHB

]

RHS

r/min or rpm
RMS

s or sec. .
SE

Si

SN or §/N
<<

T
TC
TD
THB
]
thk
THS
tub.
UHF
\
VAC
var
vDC
VHF
VSWR
w

w
w/
w/o
ww
xmfr

inductance
lombda—wavelength
large compared with
less than

low frequency

length or long

low voltage

mega or 108

milli or 103

megohm

micro or 1076
megacycle

metal

megahertz

millimeter

millisecond

minus

mounting hardware
nano or 10-7

number

nanosecond

outside diameter

oval head brass

oval head steel
omega—ohms —
omega-—angularﬁequency
pico or 10°12

per

percent

pan head brass
phi—phase angle
pi—3.1418

pon head steel

plus

plus or minus

peak inverse voltage
plastic

paper, metal cased
polystyrene

precision

paper, tubular

paper or plastic, tubular, molded
power

figure of merit
resistance capacitance
radio frequency

rodio frequency interference (see EMI}
round head brass
rho—resistivity

round head stee!
revolutions per minute
root mean square
second

single end

silicon

serial number

small compored with
tera or 1012
temperature compensated
tunnel diode

truss head brass
theta——angular phase displacement
thick

truss head steel
tubulor

uvltra high frequency
volt

volts, alternating current
variable

volts, direct current
very high frequency
voltage standing wave ratio
watt

wide or width

with

without

wire-wound
transformer




PARTS ORDERING INFORMATION

Replacement parts are available from or through your local Tektronix, Inc. Field
Office or representative.

Changes to Tektronix instruments are sometimes made to accommodate improved
components as they become available, and to give you the benefit of the latest circuit
improvements developed in our engineering department. It is therefore important, when
ordering parts, to include the following information in your order: Part number, instrument
type or number, serial or model number, and modification number if applicable.

If a part you have ordered has been replaced with a new or improved part, your
local Tekironix, Inc. Field Office or representative will contact you concerning any change

in part number.

X000
00X
*000-0000-00

Use 000-0000-00

0
]

SPECIAL NOTES AND SYMBOLS
Part first added at this serial number
Part removed after this serial number

Asterisk preceding Tektronix Part Number indicates manufactured by
or for Tekironix, Inc., or reworked or checked components.

Part number indicated is direct replacement.
Screwdriver adjustment.

Control, adjustment or connector.
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Tel- (1944-351554 Fax:- 01844-352554
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SECTION 8
ELECTRICAL PARTS LIST

Values are fixed unless marked Variable.

Tektronix
Ckt. No. Part No.
B419 Ch. 12,34 150-025 Neon, NE-2E

Tolerance =+20% unless otherwise indicated.

Tolerance of all electrolytic capacitors as follows with exceptions):

3V — 50V = —10%, +250%
51V — 350V = —10%, +100%

351V — 450V = —10%, +50%
401 Ch. 1,3 *285-609 1 uf
C401 Ch. 2,4 *285:610 1 pf
C403A Ch. 1,234 281-504 10 pf
C4038 Ch. 1,234 281-061 5.5.18 pf
C403C Ch. 1,234 281-060 2.8 pf
C403E Ch.1,2,3,4 use 281-512 27 of
C405A Ch. 1,234 281-504 10 pf
C405B Ch. 1,234 281-061 5518 pf
C405C Ch. 1,234 281-060 2.8 pf
C405E Ch. 1234 283-541 500 pf
C4078 Ch. 1,234 281-061 5.5.18 pf
C407C Ch. 1,234 281061 5518 pf
C4098 Ch. 1,234 281061 5518 pf
C409C Ch. 1,234 281-060 2.8 pf
CA09E Ch. 1,234 281-504 10 pf
C416 Ch. 1,234 281-060 2.8 pf
C416 Ch. 1,234, 281-061 5518 pf
C417 Ch. 1,234 283068 01 uf
C418 Ch. 24 281-534 33 pf
C424 Ch.123,4 Use 281-536 001 uf
C428 Ch. 1234 283023 -  .lguf
C433 Ch. 1,234 281.557 1.8 pf
C434 Ch.1,2,3,4 Use 281-536 001 f
C435 281-027 7-3 pf
C460 281-572 6.8 pf
C470 281-572 6.8 pf
C478 Use 283-057 1 uf
C490 Use 283-081 A uf
C491 283-006 02 pf
C493 283-057 1 uf
C494 290-145 10 uf
C497 283-0081-00 .1 uf

®1

Description

Bulbs

Capacitors

MT
MT
Cer.
Cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Mica

Cer.
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Disc Type
Cer.
Cer.

Disc Type
Cer.
Cer.
Tub.
Cer.
Cer.

Disc Type
Disc Type
Disc Type
Disc Type

EMT
Disc Type

Var.
Yar.

Var.

Var.

Var.
Var.
Var.
Yar.

Var.
Yar.

Var.

600 v
600 v
500 v

500 v
500 v

500 v

500 v

500 v
500 v

10v
500 v
500 v

500 v
500 v

200v
25v
600 v
200 v
50v
25v

Type 3A74

S/N Range

10%
10%
10%

10%
10%

10%

10%

101-589
590-up

=+ 25 pf 101-589X
10%

10%
X1310-up
10%
10%

—20% +80%

X2590-up

8-1




Mechanical Parts List—Type 3A74

INDEX OF MECHANICAL PARTS LIST ILLUSTRATIONS
{Located behind diagrams)

FIG. 1 FRONT & SWITCHES

FIG. 2 VOLTS/DIVISION SWITCHES

FIG. 3 CHASSIS & REAR
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Type 3A74

SECTION 9
MECHANICAL PARTS LIST

FIG. 1 FRONT & SWITCHES

Fig. & Q
Index Tektronix . Serial/Model -No. . t -
No. Part No. Eff Disc Y 12345 Description
1-1  333-0670-00 1 PANEL, front
-2 387-0644-00 1 PLATE, front sub panel
-3 131-0104-00 4  CONNECTOR, coaxial, 1 contact, BNC
------ - mounting hardware for each: (not included w/connector)
-4 210-0255-00 1 LUG, solder, 3/; ID x0.500 inch OD, SE
-5 384-0245-00 101 1389 1 ROD, switch, w/charcoal gray knob
384-0304-00 1390 1 ROD, switch, w/charcoal gray knob
------ - mounting hardware for each: (not included w/rod)
210-0449-00. 101 1389X 2 NUT, hex., 5-40x Y, inch
210-0006-00 101 1389X 1 LOCKWASHER, internal, #6
T
-6 366-0109-00 1 KNOB, alum.—plug-in securing
------ - knob includes:
213-0005-00 1 SCREW, set, 8-32x V3 inch, HSS
-7  214-0052-00 1 FASTENER, pawl right, w/stop
------ - - mounting hardware: {not included w/fastener)
-8 210-0004-00 2 LOCKWASHER, internal, #4
-9 210-0406-00 2 NUT, hex., 4-40x %, inch
o [ 8 RESISTOR, variable
------ - mounting hardware for each: (not included w/resistor)
-1t 358-0075-00° 1 BUSHING, ,-32x0.359 inch long
A2 - e e - 1  RESISTOR, variable
------ - mounting hardware: [not included w/resistor)
-13  210-0046-00 1 LOCKWASHER, internal, V4 ID x0.400 inch OD
-14  210-0471-00 1 NUT, hex., V;-32x 514x 1%, inch long
-15  210-0011-00 1 LOCKWASHER, interna!, V4 ID x 154, inch OD
-16 358-0054-00 1  BUSHING, 1/,-32x0.406 inch long

SWITCH, unwired—AC DC GND (CH 1, 2, 3, 4)
mounting hardware for each: (not included w/switch)
LOCKWASHER, internal, Y, ID x 0.400 inch OD
WASHER, flat, ¥, IDx 33 inch OD

NUT, hex., Y4-40x %/ inch

-17  260-0446-00
-18  210-0046-00
19 210-0940-00
-20  210-0562-00

— o — b




Mechanical Parts List—Type 3A74

FIG. 1 FRONT & SWITCHES (cont)

Fig. & Q
Index Tektronix Serial/Model No. t -
No. Part No. Eff Disc Y 12345 Description
1-21  260-0407-00 1 SWITCH, unwired—CHOP ALT
...... - mounting hardware: (not included w/switch)
-22  210-0046-00 1 LOCKWASHER, internal, Y, 1D x 0.400 inch OD
-23  210-0940-00 1 WASHER, flat, ¥, IDx3/; inch OD
-24  210-0562-00 - 1 NUT, hex., -40x /4 inch
25 366-0175-00 101 1029 4 KNOB, charcoal—VOLTS/DIV (CH 1, 2, 3, 4}
366-0250-00 1030 4 KNOB, charcoal—VYOLTS/DIV (CH 1, 2, 3, 4)
------ - each knob includes:
213-0004-00 1 SCREW, set, 6-32 x 3/14 inch, HSS
26  366-0140-00 4 KNOB, red—VAR GAIN (CH 1, 2, 3, 4)
------ - each knob includes:
213-0004-00 1 SCREW, set, 6-32x 34 inch, HSS
-27 366-0175-00 101 1029 4 KNOB, charcoal—MODE (CH 1, 2, 3, 4}
366-0250-00 1030 4  KNOB, charcoal—MODE (CH 1, 2, 3, 4}
------ - each knob includes:
213-0004-00 1 SCREW, set, 6-32x 3/, inch
-28  366-0140-00 4 KNOB, red—POSITION (CH 1, 2, 3, 4}
------ - each knob includes:
213-0004-00 1 SCREW, set, 6-32x 3,4 inch, HSS
29 262-0489-00 101 1309 4 SWITCH, wired—MODE (CH 1, 2, 3, 4)
262-0649-00 1310 4  SWITCH, wired—MODE (CH 1, 2, 3, 4}
------ - each switch includes:
260-0445-00 1 SWITCH, unwired
-30  384-0250-00 1 ROD, extension, 3 diameter x 3.001 inches long
-31  374-0014-00 ] COUPLING, wire, steel
32 e e -e - ] "RESISTOR, variable
------ - mounting hardware: (not included w/resistor)
-33  210-0413-00 2 NUT, hex., 3-32x ¥, inch '
-34 210-0012-00 1 LOCKWASHER, internal, 3 IDx ', inch OD
------ - mounting hardware for each: [not included w/switch)
-35  210-0012-00 1 LOCKWASHER, internal, 3 1D x Y, inch OD
-36 210-0840-00 1 WASHER, flat, 0.390 ID x %4 inch OD
-37 210-0413-00 T NUT, hex., 33-32x Y, inch
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Mechanical Parts List—Type 3A74

FIG. 2 VOLTS/DIVISION SWITCHES

Fig. & Q
Index Tektronix Serial/Model No. t s
No. Part No. Eff Disc Yy 12345 Description
21 262-0490-00 101 589 1 SWITCH, wired—{CH 1)} VOLTS/DIV
262-0544-00 590 1 SWITCH, wired—{CH 1} VOLTS/DIV
------ - switch includes:
260-0433-00 101 589 1 SWITCH, unwired
260-0512-00 590 1 SWITCH, unwired
-2 406-0806-00 1 BRACKET, attenuator
------ - mounting hardware: {not included w/bracket)
-3 213-0055-00 4 SCREV, thread forming, 2-32 x 3/ inch, PHS

-4 337-0497-00 1 SHIELD, attenuator bracket

-5 348-0031-00 ] GROMMET, plastic, V4 inch diameter

6 - - - .- 1 RESISTOR, variable
------ - resistor includes:

-7 384-0247-00 1 ROD, extension, 4% inches long
213-0022-00 1 SCREW, set, 4-40 x 34 inch, HSS
------ . - mounting hardware: (not included w/resistor)

-8 210-0004-00 2 LOCKWASHER, internal, #4 -

9 210-0406-00 2 NUT, hex., 4-40 x 34 inch E
------ - mounting hardware: {not included w/switch)

-10 210-0012-00 1  LOCKWASHER, internal, 3/ IDx, inch OD
210-0840-00 1 WASHER, flat, 0.390 ID x %4 inch OD
210-0413-00 1 NUT, hex., ¥%-32x Y, inch

-11 337-0503-00 1 SHIELD, top
------ - mounting hardware: (not included w/shield)

-12  213-0055-00 4  SCREW, thread forming, 2-32 x 34 inch, PHS

-13  337-0501-00 1  SHIELD, channel separator
------ - mounting hardware: {not included w/shield)

-14  213-0055-00 4 SCREW, thread forming, 2-32 x 3¢ inch, PHS

-15  343-0006-00 101 659 2  CLAMP, cable, 1, inch plastic
343-0072-00 660. 2  CLAMP, cable, ¥, inch plastic
------ - mounting hardware for each: {not included w/clamp)
211-0507-00 101 659 1 SCREW, 6-32x %4 inch, PHS
211-0011-00 660 1 SCREW, 4-40x 54 inch, PHS
210-0863-00 101 659 1  WASHER, "“D" type

-16 210-0801-00 660 1 WASHER, flat, 0.140 1D x0.281 inch OD
210-0457-00 101 659 1 NUT, keps, 6-32x %4 inch

217 210-0586-00 660 1 NUT, keps, 4-40x ¥/, inch

.18 262-0492-00 101 589 1 SWITCH, wired—{CH 3) VOLTS/DIV
262-0546-00 590 1 SWITCH, wired—{CH 3) VOLTS/DIV
------ - switch includes:

260-0443-00 101 589 1 SWITCH, unwired
260-0512-00 590 1 SWITCH, unwired

-19  406-0804-00 1 BRACKET, attenuator
------ - mounting hardware: (not included w/bracket)

-20 213-0055-00 4 SCREW, thread forming, 2-32 x 34 inch, PHS




Mechanical Parts List-—Type 3A74

FIG. 2 VOLTS/DIVISION SWITCHES (cont)

Fig. & Q
Index Tekironix Serial/Model No. t Descriofi
No. Part No. Eff Disc Y 12345 escription
221 337-0511-00 1 SHIELD, attenuator bracket
-22  348-0031-00 1 GROMMET, plastic, V4 inch diameter
23 - - - - 1 RESISTOR, variable
------ - resistor includes:
-24 384-0247-00 1 ROD, extension, 4% inches long
213-0022-00 1 SCREW, 4-40 x 34 inch, HSS
------ - mounting hardware: (not included w/resistor)
25 210-0004-00 2 LOCKWASHER, internal, #4
26 210-0406-00 2 NUT, hex.;, 4-40 x ¥4 inch
------ - mounting hardware: (not included w/switch)
.27  210-0012-00 1 LOCKWASHER, internal, % 1D x Y, inch OD
210-0840-00 1 WASHER, flat, 0.390 ID x ¥/, inch OD
210-0413-00 1 NUT, hex., ¥-32x Y, inch
-28 337-0500-00 1 SHIELD, channel separator
------ - mounting hardware: (not included w/shield) \‘
-29  213-0055-00 4  SCREW, thread forming, 2-32x %4 inch, PHS \/‘
30 337-0501-00 1  SHIELD, channel separator
------ . mounting hardware: (not included w/shield)
31 213-0055-00 4 SCREW, thread forming, 2-32 x %4 inch, PHS
.32 262-0491-00 101 589 1 SWITCH, wired—{CH 2} VOLTS/DIV
262-0545-00 590 1 SWITCH, wired—{CH 2} VOLTS/DIV
------ - switch includes:
260-0444-00 1 SWITCH, unwired
260-0513-00 1 SWITCH, unwired
33 404-0806-00 1 BRACKET, attenuator
------ - mounting hardware: (not included w/bracket}
.34 213-0055-00 4 SCREW, thread forming, 2-32x %4 inch, PHS
35 337-0498-00 1 SHIELD, atftenuator bracket
36 348-0031-00 1 GROMMET, plastic, V4 inch diameter
37 - - 1 RESISTOR, variable
------ - resistor includes:
38 384-0248-00 1 ROD, extension, 7 inches long
213-0022-00 1 SCREW, set, 4-40 x 315 inch, HSS
------ - mounting hardware: (not included w/resistor)
-39 210-0004-00 2 LOCKWASHER, internal, #4
-40  210-0406-00 2 NUT, hex., 4-40 x 3¢ inch
------ - mounting hardware: (not included w/switch)
-41 210-0012-00 3 LOCKWASHER, internal, 3 IDx Yz inch OD
42 210-0413-00 2 NUT, hex., %-32x ', inch
210-0840-00 1 WASHER, flat, 0.3%0 ID x %4 inch OD
358-0029-00 1 BUSHING, hex., 34-32x Y, inch long

For Service Manuals Contact
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Mechanical Parts List—Type 3A74

FIG. 2 VOLTS/DIVISION SWITCHES (cont]

Fig. & Q
Index Tekironix Serial/Model No. t T
No. Part No. Eff Disc Y 12345 Description
2-43  406-0804-00 1 BRACKET, switch mounting
------ - mounting hardware: {not included w/bracket)

-44  211-0504-00 2 SCREW, 6-32x Y, inch, PHS

-45 337-0512-00 3 SHIELD, attenuator
------ - mounting hardware: [not included w{shield)

-46  213-0055-00 4  SCREW, thread forming, 2-32 x 34 inch, PHS

47 262-0493-00 101 589 1  SWITCH, wired—(CH 4} VOLTS/DIV
262-0547-00 590 1 SWITCH, wired—(CH 4) YOLTS/DIV
------ - switch includes:

260-0444-00 1 SWITCH, unwired
260-0513-00 1 SWITCH, unwired

-48  406-0806-00 1 BRACKET, attenuator
------ - mounting hardware: (not included w/bracket)

-49  213-0055-00 4 SCREW, thread forming, 2-32 x %6 inch, PHS

-50 337-0499-00 1 SHIELD, attenuator bracket

-51  348-0031-00 1 GROMMET, plastic, '/, inch diamefer

.y S 1 RESISTOR, variable
------ - resistor includes:

53 384-0248-00 1 ROD, extension, 7 inches long
213-0022-00 1 SCREW, set, 4-40 x 314 inch, HSS
------ - mounting hardware: {not included w/resistor)

-54  210-0004-00 2 LOCKWASHER, internal, #4

-55  210-0406-00 2 NUT, hex., 4-40 x 3/15 inch
------ - mounting hardware: {not included w/switch)

-56 210-0012-00 2  LOCKWASHER, internal, % IDx ', inch OD

-57  210-0413-00 2 NUT, hex., 4-40x % inch
210-0840-00 1  WASHER, flat, 0.390 ID x %4 inch OD
358-0029-00 1 BUSHING, hex., ¥:-32x ' inch long

-58 337-0504-00 1  SHIELD, attenuator
------ - mounting hardware: (not included w/shield)

-59  213-0055-00 4 SCREW, thread forming, 2-32 x 34 inch, PHS




Mechanical Parts List—Type 3A74

FIG. 3 CHASSIS & REAR

Fig. & Q
Index Tektronix Serial/Model No. t .
No. Part No. Eff Disc Y 12345 Descnphon
31 441-0433-00 1 CHASSIS
------ - mounting hardware: {not included w/chassis)
-2 211-0504-00 3 SCREV, 6-32x Y, inch, PHS
211-0538-00 2  SCREW, 4-32x /4 inch, FHS
-3 210-0204-00 1 LUG, solder, #6 DE
------ - mounting hardware: (not included w/lug)
-4 213-0044-00 1  SCREW, thread forming, 5-32 x 3¢ inch, PHS
-5 210-0201-00 7 LUG, solder, #4, SE
------ - mounting hardware for each: [not included w/lug)
-6 213-0044-00 1 SCREW, thread forming, 5-32x %s inch, PHS
-7 210-0259-00 16 LUG, solder, #2 SE
------ - mounting hardware for each: (not included w/lug)
-8 213-0055-00 1 SCREW, thread forming, 2-32x % inch, PHS
-9 348-0003-00 1  GROMMET, rubber, %4 inch
-10 '348-0031-00 5 GROMMET, plastic, 3/32 inch diameter
-11  385-0061-00 1 ROD, plastic, %6 x 1%, inches long
------ - mounting hardware: [not included w/rod)
.12 211-0507-00 1 SCREW, 6-32 x %4 inch, PHS
R e 2 CoiL
------ - mounting hardware for each: (not included w/coil)
-14  213-0054-00 1 SCREW, thread cutting, 6-32x 3¢ inch, PHS
-15 131-0183-00 4 CONNECTOR, terminal feed thru
------ - mounting hardware for each: {not included w/connector)
.16 358-0136-00 1 BUSHING, plastic
a7 337-0502-00 1 SHIELD, output
------ - mounting hardware: (not included w/shield}
-18  211-0007-00 2 SCREW, 4-40x %, inch, PHS
IR - R 1  RESISTOR, variable
------ - mounting hardware: {not included w/resistor)
20 210-0046-00 1 LOCKWASHER, internal, V4 1D x 0.400 inch OD
221 210-0583-00 1 NUT, hex., -32x %4 inch
22 - - - - 1  RESISTOR, variable
------ - mounting hardware: [not included w/resistor)
.23 210-0223-00 1 LUG, solder, Vi IDx 74 inch OD, SE
24  210-0046-00 1 LOCKWASHER, internal, Y, 1D x0.400 inch OD
-25 210-0583-00 1 NUT, hex., %-32x %4 inch
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Mechanical Parts List—Type 3A74

FIG. 3 CHASSIS & REAR (cont)

Fig. & Q
Index Tektronix Serial/Model No. t -
No. Part No. Eff Dise ~Y - 1.23 45 Description
326 - ---- - 1  RESISTOR, variable
------ - mounting hardware: (not included w/resistor)
-27 210-0840-00 1 WASHER, flat, 0.390 ID x %4 inch OD
210-0413-00 1 NUT, hex., %-32x Y, inch
-28 406-0801-00 1 BRACKET, transistor mounting
------ - mounting hardware: (not included w/bracket]
-29  211-0007-00 3 SCREW, 4:40x % inch, PHS
30 136-0095-00 101 1649 22 ~ SOCKET, transistor, 4 pin
136-0181-00 1650 22 SOCKET, transistor, 3 pin
------ . mounting hardware for each: (not included w/socket)
213-0113-00 101 1649 2 SCREW, thread forming, 2-32x %4 inch, PHS
31  354-0234-00 1650 1 RING, socket mounting
32 131-0101-00 8 SOCKET, Nuvistor, 5 pin
------ - mounting hardware for each: (not included w/socket)
-33  213-0055-00 2 SCREW, thread forming, 2-56 x %4 inch, PHS
34 214-0269-00 2 HEAT SINK, %sx %, inch long
-35  134-0015-00 1 SOCKET, tube, 9 pin, w/ground lugs
------ - mounting hardware: (not included w/socket)
36 213-0044-00 2 SCREW, thread forming, 5-32x 3/, inch, PHS
.37 136-0072-00 2 SOCKET, tube, 9 pin miniature
------ - mounting hardware for each: (not included w/socket} -
213-0044-00 2 SCREW, thread forming, 5-32x 3/,4 inch, PHS
38 360-0212-00 101 1389 1 SWITCH, slide—TRIGGER
260-0447-00 1390 1 SWITCH, slide—TRIGGER
-39 406-0802-00 101 1389 1 BRACKET, switch actuating
406-0918-00 1390 1 BRACKET, switch actuating
------ . mounting hardware: [not included w/bracket)
213-0105-00 101 1389X 2 SCREW, shouldered, 6-32x%Ve4 inch
.40 406-0949-00 X1390 1 BRACKET, switch
------ - mounting hardware: {not included w/switch)
A1 210-0004-00 X1390 2 LOCKWASHER, internal, #4
42 210-0406-00 X1390 2 NUT, hex., 4-40x 3 inch
.43 406-0800-00 1 BRACKET, switch mounting
------ - mounting hardware: {not included w/bracket)
44 211-0504-00 2  SCREW, 6-32x ', inch, PHS
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Mechanical Parts List—Type 3A74

FIG. 3 CHASSIS & REAR (cont)

Fig. & Q
Index Tektronix Serial/Model No. t .
No. Part No. Eff Disc Yy 12345 Description
- 3-45 210-0201-00 1 LUG, solder, #4, SE
------ - mounting hardware: {not included w/lug)
-46  211-0007-00 1 SCREW, 4-40 x %4 inch, PHS
-47  351-0037-00 1 GUIDE, plastic, % x'%¢ inch

------ - mounting hardware: {not included w/guide)
-48  211-0013-00 SCREW, 4-40x %4 inch, RHS

1
-49  210-0004-00 1 LOCKWASHER, internal, #4
-50  210-0404-00 1 NUT, hex., 4-40 x %4 inch
-51  384-0566-00 101 1074 4 ROD, frame spacing
384-0615-00 1075 4 - ROD, frame spacing :
------ - mounting hardware for each: (not included w/rod)
52 212-0044-00 1 SCREW, 8-32x Y/, inch, RHS
-53 .131-0149-00 1  CONNECTOR, 24 contact
------ - mounting hardware: (not included w/connector)
54 211-0008-00 2 SCREW, 4.40x/, inch, PHS
-55  210-0201-00 2 LUG, solder, #4, SE
-56 - 210-0406-00 2  NUT, hex., 4-40x %), inch
-57 387-0647-00 1  PLATE, rear panel
-58  124-0092-00 1 STRIP, ceramic, 714 inch h, w/3 notches
------ - each strip includes:
355-0044-00 1 STUD, plastic
------ - mounting hardware: (not included w/strip)
361-0007-00 1 SPACER, plastic, 0.188 inch long
-59  124-0092-00 2  STRIP, ceramic, %3¢ inch h, w/3 notches
------ - each strip includes:
355-0046-00 1 STUD, plastic
------ - mounting hardware for each: {not included w/strip}
361-0008-00 1 SPACER, plastic, 0.281 inch long
-60  124-0125-00 16  STRIP, ceramic, 7/ inch h, w/20 notches
------ - each strip includes:
355-0046-00 2 STUD, plastic
------ - mounting hardware for each: {not included w/strip)
361-0009-00 2  SPACER, plastic, 0.406 inch long

For Service Manuals Contact
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Mechanical Parts List—Type 3A74

FIG. 3 CHASSIS & REAR (cont]

Fig. & Q
Index Tektronix Serial/Model No. t )
No. Part No. Eff Dise Y ‘12345 Description
3-61 124-0148-00 “'1 . STRIP, ceramic, 75 inch h, w/9 notches
------ - strip includes:
355-0046-00 2 STUD, plastic
------ - mounting hardware: {not included w/strip)
361-0009-00 2  SPACER, plastic, 0.406 inch long
-62 124-0147-00 4  STRIP, ceramic, 7/ inch h, w/13 notches
------ - each strip includes:
355-0046-00 2 STUD, plastic
------ - mounting hardware for each: [not included w/strip)
361-0009-00 2 SPACER, plastic, 0.406 inch long
<63  179-0646-00 101 189 1 CABLE HARNESS, switch & chassis
179-0708-00 190 1309 1  CABLE HARNESS, switch & chassis
179-0861-00 1310 2589 1 CABLE HARNESS, switch & chassis
179-0861-01 2590 .1 CABLE HARNESS, switch & chassis
-64  179-0644-00 101 189 1 CABLE HARNESS, chassis #1
179-0707-00 190 589 1 CABLE HARNESS, chassis #1
179-0741-00 590 1309 1 CABLE HARNESS, chassis #1
179-0859-00 1310 3949 1 CABLE HARNESS, chassis #1
179-0859-01 3950 1 CABLE HARNESS, chassis #1
65 179-0645-00 101 589 1 CABLE HARNESS, chassis #2
179-0742-00 590 1309 1 CABLE HARNESS, chassis #2
179-0860-00 1310 1 CABLE HARNESS, chassis #2
- b6 179-0649-00 1 CABLE HARNESS, mode switch
STANDARD ACCESSORIES
103-0033-00 "4 ADAPTER, BNC to binding post (not shown)
070-0347-01 =9 MANUAL, instruction {not shown)
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FIG. 2 VOLTS/DIVISION SWITCHES
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FIG. 3

TYPE 3A74 AMPLIFIER

. FIG. 3 CHASSIS & REAR
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MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with
latest electronic developments by adding circuit and
component improvements to our instruments as soon
as they are developed and tested.

Sometimes, due to printing and shipping require-
ments, we can't get these changes immediately into
printed manuals. Hence, your manual may contain new
change information on following pages. |f it does not,
your manual is correct as printed.

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




TYPE 3A74

CHANGE TO:
D2k

TENT SN 4770

PARTS LIST CORRECTION

152-0185-00

Silicon

6185

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnar
Oxon OX9 4QY
Tel- 01844-351694 Fax:- 01844-352554
Email:- enquiries@mauritron.c0.uk
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