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TEST INSTRUMENT SAFETY

WARNING

Normal use of test equipment and servicing of test equipment exposes you to a certain amount

of danger from electrical shock because testing must often be performed where exposed high
voltage is present. An electrical shock causing 10 milliamps of current to pass through the heart
will stop most human heartbeats. Voltage as low as 35 volts dc or ac rms should be considered
dangerous and hazardous since it can produce a lethal current under certain conditions. Higher
voltage poses an even greater threat because such voltage can more easily produce a lethal
current. Your normal work habits should include all accepted practices that will prevent contact
with exposed high voltage, and that will steer current away from your heart in case of accidental
contact with a high voltage. You will significantly reduce the risk factor if you know and observe
the following safety precautions:

1.

3‘

4.

5.

7.

8.

High voltage up to 6000 volts is present when servicing this oscilloscope. Observe all high
voltage precautions when the unit is operating with the case removed. Remember that a
high voltage charge may be retained indefinitely, especially at the CRT socket and anode
cap. Discharge high voltage capacitors with a grounded test lead after removing power.

~ Don't expose high voltage needlessly. Remove housings and covers only when necessary.

Turn off equipment while making test connections in high-voltage circuits. Discharge high-
voltage capacitors after removing power. '

If possible, familiarize yourself with the equipment being tested and the location of its high
voltage points. However, remember that high voltage may appear at unexpected points in
defective equipment.

Use an insulated floor material or a large, insulated floor mat to stand on, and an insulated
work surface on which to place equipment; and make certain such surfaces are not damp or
wet.

Use the time-proven "one hand in the pocket" technique while handling an instrument probe.
Be particularly careful to avoid contacting a nearby metal object that could provide a good
ground return path.

When using the oscilloscope, the ground wire of the 3-wire ac power plug places the chassis
and housing of the oscilloscope at earth ground. Do not attempt to defeat the ground wire
connection or float the oscilloscope; to do so may pose a great safety hazard.

When using a probe, touch only the insulated portion. Never touch the exposed tip portion.
When testing ac powered equipment, remember that ac line voltage is usually present on
some power input circuits such as the on-off switch, fuses, power transformer, etc. any

time the equipment is connected to an ac outlet, even if the equipment is turned off.

continued on inside back cover
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SERVICE MANUAL

for
B & K-PRECISION

Models 1474,
1479, 1479A, and 14798

DUAL-TRACE OSCILLOSCOPE

This service manual is intended for use by qualified electronics technicians only.
To avoid electric shock, do not perform servicing unless you are qualified to do so.

High voltages up to 6000 V dc are present when this instrument is operating. Line
voltage (120 or 240 Vac) is present on the power input circuit whenever the ac power
cord in connected to a live outlet, even if the scope is turned off. Observe all high
voltage safety precautions when the housing is removed from the oscilloscope. Con-
tacting exposed high voltage couid result in fatal electric shock.

\ \
BI PRECISION

B & K-Precision, Factory Service Operations
Maxtec International Corporation
6470 West Cortland Street
Chicago, Illinois 60635
Tel (312) 889-1448

Use this address for technical inquiries and replacement parts orders.
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DIFFERENCES BETWEEN MODELS

SIMIL ARTTIES

This manual covers the service and main-
tenance of B & K-Precision Models 1474, 1479,
1479A, and 1479B Triggered Sweep 30 MHz
Oscilloscopes. All four models use the same
basic circuit configuration and most of the
service information applies equally to all
models. . The major features common to all
four of these oscilloscopes are listed below.

30 MHz Bandwidth. High frequency input can
be displayed with no distortion and high
resolution.

11.7 ns Rise Time. The fast rise time allows
for display of short duration pulses.

Dual Trace. Two waveforms can be displayed
either singly or simultaneuosly. Chop or
alternate method of dual trace automatic-
ally selected by sweep speed control.

Built in Delay Line. For viewing leading edges
of high frequency, fast rise time pulses.

Triggered Sweep. Level control sets the point
of triggering or sets an amplitude that must
be met to obtain a sweep. In dual-sweep
mode, either channel may be used as a
sweep trigger.

Auto Sweep. Provides sweep when no trigger
signal is applied. Automatically reverts to
triggered sweep when a signal is applied.

Versatile Triggering. Choice of CH A, CH B,
or external trigger source. Selectable
trigger coupling offers choice of ac, dc, or
ac with high or low frequency rejection.

FIX Mode. A selectable FIX mode sets trig-

gering at middle of waveform regardless of
LEVEL control. '

High Sensitivity. 5 mV/div sensitivity permits
the use of low-capacitance, high-impedance
probes.

Sum and Difference Capability. Input from
both channels may be algebraically added or
subtracted for differential voltage meas-
urements.

Calibration Source. A 0.5 V, 1 kHz square
wave is provided to aid in scope checking
and probe compensation.

20 Sweep Speeds. Allows for calibrated time
measurements from 0.2 15/div to 0.5 s/div.

Expanded Scale. The trace display can be
magnified five times for greater visual
accuracy.

X-Y Operation. Channel B input can be used
as the horizontal deflection (X axis) and
Channel A as vertical deflection (Y axis).

Z-Axis Input. Intensity modulation permits
time or frequency marking from a TTL
source.

DIFFERENCES

Unless otherwise noted, all information in
this manual applies equally to Model 1474,
1479, 1479A, and 1479B. The schematics of
the individual circuit boards and the accom-
panying circuit board maps are the latest
version available at the time of printing, but
can generally be used for troubleshooting and
servicing of all four models. A separate
overall schematic of each model is provided
for convenience.

B & K-Precision continually strives to
improve its products. Changes of a significant
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DIFFERENCES BETWEEN MODELS

nature, such as adding a function, are identi-
fied by changing the model designation. Thus,
the model designations represent the chrono-
logical improvements upon the original design.
The Model 1474 was the original 30 MHz
oscilloscope based upon this design. It was
followed by Model 1479, which had consider-
able difference in mechanical appearance, and
AM DETect triggering was added. When the
video sync separator was added, the model
designation was changed to 1479A. Most
recently, with the change from a round to a
rectangular CRT, the model designation
became 1479B.

More specific details of the differences
between models are given below. Complete
part by part differences are itemized in the
parts list.

Model 1474 is recognized by: a black
front panel, a tan case, a flat handle, a de-
tachable power cord, and an external
100/120/220/240 line voltage plug. Triggering
selection is either CH A, CH B, EXT (unat-
tenuated) or EXT 1/10 (10:1 attenuation).

Model 1479 has several changes in ap-
pearance from its forerunner, Model 1474.
The 1479 has a grey and silver front panel, a
biege case, and a formed handle. Electrical
changes were also made to trigger and sweep
circuits. The EXT 1/10 trigger source selec-
tion was replaced by AM DET to allow for
triggering on the modulation envelope of an
AM signal. Adjustments were added on the
sweep board for high speed sweep linearity.
While the initial production lots of 1479's still
have the detachable power cord and external
line voltage selector plug (like the 1474), the
later units have a fixed power cord and inter-
nal 120/240 line voltage plug.

Model 1479A incorporated a selectable
video sync separator circuit. The VIDEO
selection permits triggering on the sync pulses
from a composite video signal. Vertical sync
pulses (frame) are automatically selected for
triggering at slower sweep times of 0.5 s/div
to 0.1 ms/div. Such sweep times are approp-
riate for viewing vertical frames of video.

Horizontal sync pulses (line) are automatically
selected for triggering at faster sweep times
of 50 1s/div to 0.2 1s/div (appropriate for view-
ing horizontal lines of video). The front panel
is changed to allow for the added VIDEO/
NORM switch., The previous AUTO LEVEL/
NORM switch is relabeled FIX/ NORM, but
the function remains the same.

Model 1479B incorporates a rectangular
CRT with internal etched graticule (non-
illuminated) to replace the previous round
CRT with illuminated graticule. The power
supply is changed to use a -1.5 kV CRT
cathode voltage and a voltage tripler develop-
ing +4.5 kV for the CRT anode. This compares
with a -1.9 kV cathode potential and voltage
doubler (+3.8 kV) for anode potential in prev-
ious models. Electrical trace rotation (adjust-
able from the front panel) was also added.
This includes a rotation coil on the neck of the
CRT and a corresponding trace rotation cir-
cuit on the power supply board.

PRODUCTION CHANGES

Our program of continuous evaluation and
product improvement may often involve minor
changes and refinements which are not signifi-
cant enough to change the model designation.
Beginning with Model 1479A and continuing
with Model 1479B (unfortunately, we have no
similar information for Model 1474 or 1479),
we have compiled a list of all such production
changes, along with the serial numbers where
such changes became effective. This informa-
tion is located at the very end of this manual
in the HISTORY OF PRODUCTION CHANGES
section.

This information should be helpful when
the unit you are servicing does not exactly
match the schematic diagram or parts list
found in this service manual. Because produc-
tion changes often require several compatible
parts, working in conjuction with each other to
achieve the improvement, replacement parts
should usually restore the unit to its original
configuration.
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SPECIFICATIONS

Unless otherwise stated, all specifications apply equally to Model 1474, 1479, 1479A, 1479B.

VERTICAL AMPLIFIERS (CH A and CH B)

Deflection Factor
5 mV/div to 5 V/div, +3%, in 10 ranges,
each with fine adjustment.

Frequency Response
DC: DC to 30 MHz ( -3 dB).
AC: 10 Hz to 30 MHz ( -3 dB).

Risetime
11.7 nanoseconds or less.

Overshoot
3% or less.

Input Impedance
1 megohm, +2%, shunted by 23 pF ( 3 pF).

Tilt
Less than 5%.

Max. Input Voltage
300 VDC + AC peak or 600 V p-p.

Operating Modes
Channel A only.

Channel B only.

Dual trace: automatically chopped at all
sweep times of 1 ms/div and slower;
alternate trace automatically selected
for all faster sweep times.

Add: single-trace algebraic sum of Channels
A and B (difference using CH B INVert).

Chop Frequency
200 kHz ( £+20%).

Channel Separation
Better than 70 dB @ 1 kHz.

Signal Delay
Fixed, 12 ns minimum visible delay.

CH B Polarity
Normal, inverted
CH B function).

(provides CH A minus

Maximum Undistorted Amplitude
Model 1479A and 1479B: More than 8 div
from dc to 30 MHz.
Model 1474 and 1479: More than 8 div from
dc to 10 MHz. More than 4 div to
30 MHz.

HORIZONTAL AMPLIFIER (Horizontal input
thru CH B input)

X-Y Operation
With SWEEP TIME/DIV switch in CHB
position, the CH A input becomes the Y
axis input (vertical) and the CH B input
becomes the X axis input (horizontal). The
CH B position control becomes the hor-
izontal position control.

Deflection Factor
5 mV/div to 5 V/div, +3%, in 10 ranges,
each with fine adjustment.

Frequency Response
DC: DC to 2 MHz ( -3 dB).
AC: 10 Hz to 2 MHz (-3 dB).

Input Impedance
1 megohm $2%, shunted by 22 pF (13 pF).

Input Protection
300 VDC + AC peak or 600 p-p.
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SPECIFICATIONS

SWEEP CIRCUITS
(Common to CH A and CH B)

Sweep System
Triggered and automatic.,

Sweep Time
0.2 ps/div to 0.5 s/div ( £+3%), in 20 ranges,
in 1-2-5 sequence with vernier adjustment.

Sweep Magnification
X5 (five times) $5%.
sweep rate to 40 ns/div,

Extends maximum

Linearity
3% or better, 5% or better with X5 magni-
fication.

TRIGGERING

Source
Model 1474:
1/10.
Model 1479, 1479A, and 1479B:
CH B, EXT and AM DET.

CH A, CH B, EXT, and EXT

CH A,

Automatic
Sweep is triggered without input signal.

Normal
Sweep is obtained with a displayed signal
amplitude of one division or less. The point
on the displayed waveform at which the
sweep starts is determined by the SLOPE
and LEVEL controls.

Slope
Sweep can be set to trigger on the positive
or negative going slope of the trigger
waveform.

Level
Continuously variable. Pull for AUTO
(Sweep is obtained without an input signal).

FIX
Automatically fixes triggering level at
center of trigger signal.

AM DET (Models 1479, 1479 A and 1479B)
Triggers from modulation envelope of
amplitude modulated signal (carrier, fre-
quency 3 MHz or greater).

Coupling
AC: .20 Hz to 30 MHz
DC: DC to 30 MHz.
LF REJ: Attenuate below 10 kHz.
HF REJ: Attenuate above 30 kHz.

Video (Model 1479A and 1479B only)

Vertical and horizontal sync separator
circuit provided so that any portion of
composite video waveform can be synchron-
ized and expanded for viewing. LINE sync
(horizontal sync pulses) automatically
selected at sweep times of .2 s/div. to
0.5 is/div. and FRAME sync (vertical sync
pulses) automatically selected at sweep
times of .1 ms/div. to .5 s/div.

TRIGGER SENSITIVITY

Minimum Sync Voltage

Coupling' Bandwidth INT EXT
AC 20Hz - 15MHz 0.3Div. | 0.1 Vpp
10Hz - 30MHz 1Div. | 0.5V pp
20kHz - 15MHz | 0.3 Div. | 0.1V pp
LERE] | |0kHz-30MHz | 1Div. | 0.5V pp
20Hz - 50kHz 0.3Div. | 0.1V pp
HERE] | 10Hz-300kHz | 1Div. | 0.5V pp
DC - 15MHz 0.3Div. | 0.1 Vpp
DCNORM DC - 30MHz 1Div. | 0.5V pp
FIX 20Hz - 15MHz 0.3Div. | 0.1 Vpp
10Hz - 20MHz 1 Div. [ 0.5V pp

Z AXIS INPUT (Intensity Modulation)
Sensitivity
5 V (TTL compatible).

Usable Frequency Range
DC to 5 MHz.

Input Impedance
10 kS2.

Maximum Input Voltage
50 VDC + AC peak.
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SPECIFICATIONS

OTHER SPECIFICATIONS

Operating Environment
0° to + 45° C.

Power Requirements
117/234 VAC, 50/60 Hz, 25 watts. Calibra-
tion will remain constant over 105 to 130
VAC input.

Calibration
Internal 0.5 V p-p %1% (square wave at
1 kHz +3%).

OVERALL DIMENSIONS (Fig. 1)
295 x 202 x 437 cm.

Maximum (WxHxD)
(11-5/8 x 7-15/16 x 17-13/16")

Weight
8.5 kg; 19 1b.

CRT

Models 1474, 1479, and 1479A

5" Round CRT with P31 phosphor. Post
deflection acceleration. Approx. 4 kV
acceleration. 8 x 10 division graticule scale
(1 division = 1 cm), variable illumination.
Mechanical trace rotation. See
H9155A~-P31 CRT specifications for more
detail.

Model 1479B

140 mm rectangular CRT, Internal 8 x 10
division graticule scale (1 division =
.9 cm). Post deflection acceleration.
Approx. 6 kV acceleration. Electrical trace
rotation, adjustable from front panel. See
140CGB31 CRT specifications for more
detail.

e 1% (295) —————

[ 10" (257) —————*]

17%:6 (437) |
144 (375) —=|‘ ‘

3% (100

Note: Dimensions in inches (mm)

7% {187)

7" (202)

4% (116)

Fig. 1. Overall Dimensions.
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SPECIFICATIONS

Bottom View compensation
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PDC: Post deflection shield
PDC: Pattern distortion

ISD : Interplate shield

Fig. 2. H9155A~P31 Basing Diagram.
H9155A-P31 CRT Specifications
(refer to Fig. 2)
Dimensions

Overall Length
355mm.

Face plate dimension:
133+1.8 mm.

Screen Shape
Round and Flat Face.

Focusing

Electrostatic deflection and focusing. Post

deflection acceleration.

Flourescence
Green.

Persistence
Medium short.

Display Area
110 x 90 mm?2.

140CGB31
= lc
G\ 4 5 PZ p3
3 6
K YN
2 3 7 )
«
H —
| |
Key [ =224
14 | ey 9
H /\J Y+
13
X+ Bottom
2 I View
G., ISD, PDS X—

Fig. 3. 140CGB31 Basing Diagram.
140CGB31 CRT Specifications
(refer to Fig. 3)
Dimensions

Overall Length
310 mm or less.

Face Plate Dimensions
143.54+1.5 mm maximum.

Screen Shape

Rectangular, flat face, internal graticule.

Focusing

Electrostatic deflection and focusing. Post

deflection acceleration.

Flourescence
Green.

Persistence
Medium short.

Display Area
95.0 x 76.0 mm?Z.
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SPECIFICATIONS

H9155A-P31 CRT Specifications

(continued)
Heater voltage

6.3 V +10%.

Heater current
0.095 A +10%.

2nd Plate voltage
1400 V,

Capacitance

G1 to all other element:
7.5 pF.

K to all other element:
4.0 pF.

140CGB31 CRT Specifications
(continued)

Heater Voltage
6.3 V

Heater Current
0.24 A.

3rd Plate Voltage
6.3 V maximum.

2nd Plate Voltage
1800 V maximum.

2nd Grid Voltage
1700 V maximum.

1st Grid Voltage
200 V maximum.

Cathode to Heater Voltage
125 V maximum.

Voltage Between 2nd Plate and Any
Deflection Plate
500 V maximum.
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ACCESSORIES

ACCESSORIES SUPPLIED

Two 10:1/Direct Probes.

Instruction Manual.

Composite (Schematic Diagram & Parts
List).

Spare Fuse.

OPTIONAL ACCESSORIES

LC-74 Protective Cover.

LC-133 Carrying Case.

RM-14 Rack Mounting Kit.

PR-37 DeLuxe 10:1/Direct Probes.

MODEL LC-74 PROTECTIVE COVER

This rugged grained leatherette cover
covers the front panel and provides light-
weight, convenient protection while transport-
ing the oscilloscope. A handy pocket provides
stowage for probes.

MODEL LC-133 CARRYING CASE

A carrying case that completely encloses
the oscilloscope, providing superior protection
while transporting the unit. A probe stowage
pocket is provided.

MODEL RM-14 RACK MOUNTING KIT

This kit includes the panel hardware and
instructions needed to mount the oscilloscope
in a standard 19 inch rack,
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PR-40 10:1/DIRECT PROBE

3
l GND
B —
PROBE COMPENSATION
5 ADJUSTMENT

/

SELECTOR SWITCH -

5\b ¥4Eﬁ/6

ITEM

ONOv i W N =

PR-40 10:1/Direct Probe.

DESCRIPTION
Complete PR-40 Probe

with accessory tips .o c vt eve i .o
Probe & Cable Assembly . e e voeeeseecccsas .o

Spring Hook Assembly. . ..o veveveveneocsenns
Ground Wire Assembly . ...t eneeeennnn
Insulating Tipe.eeeeeeeeeeeeseocecannssssnss
BNC Adapter « c o e et e e eescecsccnccsoncnasns
Red Adhesive Strip. ¢ cevceceescescscascans
Gray Adhesive Strip ¢ ¢ c v et s v esosocsncosnnsns
Instruction Sheet ............ ceseceseennn .

PART NO.

535-040-0-000
523-324-9-001
523-316-9-001
523-325-9-001
380-378-9-001
380-378-9-002
768-016-9-001
485-018-9-001
485-018-9-002
481-121-9-001



https://www.manualsplus.com/

PR-40 10:1/DIRECT PROBE

SPECIFICATIONS
10X position 1X position
Attenuation 10:1 1% -
(at oscilloscope input
impedance of 1 MQ +1%)
Input Impedance 10 MQ +1% 1 M +1%

Input Capacitance

less than 18 pF

less than 100 pF

Bandwidth

100 MHz

15 MHz

Rise Time

3.5 ns

24 ns

Compensation
Range

15 to 40 pF

Maximum Input
Voltage

500 V p-p; 250 V dc + ac peak

DESCRIPTION

The B & K-Precision Model PR-40 deluxe
probe is designed for use with wideband oscill-
oscopes to 100 MHz. The PR-40 is a slim-body
probe of precision lightweight construction. A
three position switch selects 10:1 or direct
modes, or a reference position that grounds
the tip through a 9 megohm resistor.

Accessories included with the PR-40 are a
spring-loaded retractable tip cover, insulating
tip, BNC tip adapter, and IC tip. The insulat-
ing tip is designed for probing dense solid-
state circuitry with little danger of shorting
nearby components. The BNC adapter tip
converts the probe tip into a push-on BNC
fitting, ideal for interface with test points or
output jacks. The IC tip guides the probe
contact into any pin of a standard DIP, making
it almost impossible to short two pins of an IC.

The PR-40 is supplied with both grey and
red adhesive strips, which are particularly
useful with a dual-trace scope for instant
identification of the channel to which a.probe
is connected. @nThe PR-40 and accessories
come in a convenient vinyl case.

10

OPERATION

By setting the selector switch of the probe
to the "1X" position, an unattenuated wave-
form can be observed. Note that bandwidth is
15 MHz in this position.

By setting the switch to the "10X" posi-
tion, the probe input impedance is increased to
10 megohms and the waveform being observed
is attenuated 10:1. The "10X" position must
be used above 15 MHz and whenever the load-
ing effect of the probe may disturb normal
operation of a circuit. Signal attenuation is
10:1 when using the standard 1 megohm input
impedance (use coaxial cable rather than the
probe when terminated into 50 ohms). This
high impedance probe will cause very little
error in measurements in circuits of 1 megohm
impedance or less.

The "REF" positon of the probe selector
switch opens the probe input and grounds the
oscilloscope input, allowing convenient
measurement of reference level.
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PR-40-10:1/DIRECT PROBE

ADJUSTMENT

Set the probe selector switch to the "10X"
position. Connect probe to vertical input of
oscilloscope. Use the oscilloscope's most sens-
itive vertical attenuator setting and, while
observing a 1 kHz or 10 kHz square wave
signal, adjust the trimmer on the probe with
an insulated screwdriver for best square wave
presentation; that is, least overshoot, tilt, and
rounding off of square wave.

11

SERVICING

The probe is not repairable. This includes
both repairs to the main probe assembly and
replacement of the special type coaxial cable.
The impedance, capacitance, and bandwidth
characteristics of the probe are very critical,
and can only be assured by assembly at the
factory. Servicing consists of probe compen-
sation adjustment and replacement of those
items listed in the parts list.
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PR-37 DELUXE 10:1/DIRECT PROBE
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PR~37 Deluxe 10:1/Direct Probe.

DESCRIPTION

Complete Dual PR-37 Probe Set

with accesory tips,

l1Grayand 1 Red ¢ v vvveeennnecncccennnas
Complete PR-37(G) Probe
with accessory tips, Gray «...eeeeesoe cee e
Complete PR-37(R) Probe
with accessory tips, Red
Spring Hook Assembly, Gray « e cvoseeeeseeness
Spring Hook Assembly, Red .. v vveeveevrananns
BNC Adapter « o v v e vveeeennsacconnnssnacns

Insulating Tip........

oooooooooo e« o0 00 0 0 0 0

ICTiP vt tiiessenennnnessnncnss
Trimmer Tool. ¢ v ¢ o vt oo eeecescoccenccecncs
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PART NO.

534-096-0-000
534-097-0-000

534-098-0-000
521-090-9-001
521-091-9-001
521-089-9-004
521-089-9-001
521-089-9-005
521-089-9-003
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PR-37 DELUXE 10:1/DIRECT PROBE

SPECIFICATIONS
10X position 1X position
Bandwidth dc to 100 MHz dc to 10 MHz
Rise Time 3.5ns 35 ns
Input Impedance 10 MR +1% 1 MQ

(when used with
oscilloscopes with
a 1 M input)

(oscilloscope input)

Input Capacitance 11.5 pF 40 pF
(when used with (plus oscilloscope
oscilloscopes which have capacitance)
30 pF input capacitance) *
Compensation 10 to 60 pF
Range
Maximum Input 600 volts p-p or dc + ac peak
Voltage
REF Positon probe grounded via 9 M{? resistor,
oscilloscope input grounded
Connector BNC
Length approx. 60"
* = for other values see graph.
S
- K
S
e 12 =¥
> o
] O
-
e L
o
08
95 6:
10 15 20 30 40 50 60

Oscilloscope Input Capacitance

13
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PR-37 DELUXE 10:1/DIRECT PROBE

DESCRIPTION

The B&K-PRECISION Model PR-37 deluxe
probe is designed for use with wideband oscill-
oscopes to 100 MHz. The PR-37 is a slim-body
probe of precision lightweight construction. A
three position switch selects 10:1 or direct
modes, or a reference position that grounds
the tip through a 9-megohm resistor. The 52"
coaxial cable is extremely flexible.

Accessories included with the PR-37 are a
spring-loaded retractable tip cover, insulating
tip BNC tip adapter, IC tip and an insulated
compensation capacitor adjustment tool. The
insulating tip is designed for probing dense
solid-state circuitry with little danger of
shorting nearby components. The BNC
adapter tip converts the probe tip into a push-
on BNC fitting, ideal for interface with test
points or output jacks. The IC tip guides the
probe contact into any pin of a standard DIP,
making it almost impossible to short two pins
of an IC.

The PR-37 is available in both grey and
red colors. Probes of different colors are
particularly useful with a dual-trace scope for
instant identification of the channel to which
a probe is connected. The PR-37 and acces-
sories come in convenient zippered vinyl case.
Model PR-37G is grey and PR-37R is red.

OPERATION

By setting the selector switch of the probe
to the "1X" position, an unattenuated wave-
form can be observed. Note that bandwidth is
10 MHz in this position.

By setting the switch to the "10X" posi-
tion, the probe input impedance is increased to

14

10 megohms and the waveform being observed
is attenuated 10:1. The "10X" position must
be used above 10 MHz and whenever the
loading effect of the probe may disturb normal
operation of a circuit. Signal attenuation is
10:1 when using the standard 1 megohm input
impedance (use coaxial cable rather than the
probe when terminated into 50 ohms). This
high impedance probe will cause very little
error in measurements in circuits of 1 megohm
impedance or less.

The "REF" positon of the probe selector
switch opens the probe input and grounds the
oscilloscope input, allowing convenient display
of reference level.

ADJUSTMENT

Set the probe selector switch to the "10X"
position. Connect probe to vertical input of
oscilloscope. Use the oscilloscope's most sens-
itive vertical attenuator setting and, while
observing a 1 kHz or 10 kHz square wave
signal, adjust the trimmer on the probe with
an insulated screwdriver for best square wave
presentation; that is, least overshoot, tilt, and
rounding off of square wave.

SERVICING

The probe is not repairable. This includes
both repairs to the main probe assembly and
replacement of the special type coaxial cable.
The impedance, capacitance, and bandwidth
characteristics of the probe are very critical,
and can only be assured by assembly at the
factory. Servicing consists of probe compen-
sation adjustment and replacement of those
items listed in the parts list.
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CONTROLS & INDICATORS

(Refer to Fig. 4)

Unless otherwise stated, all information in this section applies equally to
Models 1474, 1479, 1479 A, and 1479B.

GENERAL CONTROLS (1-13)

1. MODE Switch. Four-position lever
switch; selects the basic operating modes
of the oscilloscope.

CH A Only the input signal to Channel
A is displayed as a single trace.

CHB

DUAL

Only the input signal to Channel
B is displayed as a single trace.

Dual-trace operation; both the
Channel A and Channel B input
signals are displayed on two sep-
arate traces.

AN

[ o4 PRECISION \

Fig. 4. Front Panel Controls and Indicators.
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3’

4.

8.

9.

ADD The waveforms from Channel A
and Channel B inputs are added
and the sum is displayed as a
single trace. When the CHB
POLARITY button is in INV, the
waveform from Channel B is
subtracted from the Channel A
waveform and the difference is
displayed as a single trace.

TRACE ROTATION Control (Model
1479B only). Electrical trace rotation
adjustment for rectangular CRT.

ASTIGmatism Adjustment. Adjustment
provides optimum spot roundness when
used in conjunction with FOCUS and
INTENSITY controls. Very little read-
justment of this control is required after
initial adjustment.

Cathode Ray Tube (CRT). This is the
screen on which the waveforms are
viewed. Model 1479B has a rectangular
CRT with an internal 8 x 10 division
graticule scale, which reduces parallax
error to minimum. Models 1474, 1479,
and 1479A use a round CRT with an
external 8 x 10 division graticule scale
with variable illumination.

FOCUS Control.

INTENSITY Control. Adjusts brightness
of trace.

POWER On-Off Control. Fully counter-
clockwise rotation turns off oscilloscope;
clockwise rotation turns on oscilloscope.
On Models 1474, 1479 and 1479A, further
clockwise rotation increases illumination
of the graticule scale.

Pilot Light. Glows when oscilloscope is
turned on.

SWEEP TIME/DIV Switch. Horizontal
coarse sweep time selector. Selects cal-
ibrated sweep times of 0.2 Ws/div (micro-
second per division) to 0.5 s/div in 20
steps when VARIABLE control is set to
the CAL position (fully clockwise). In
the CH B position, this switch disables
the internal sweep generator and permits

16

the CH B input to provide horizontal
deflection (X-Y operation). The Chan-
nel A input signal produces vertical
deflection (Y axis) and the Channel B
input signal produces horizontal deflec-
tion (X axis).

10. Sweep Time VARIABLE Control. Fine
sweep time adjustment. In the extreme
clockwise (CAL) position the sweep time
is calibrated.

11. CAL 1 KHz I L. 0.5 V p-p Terminal.
Provides calibrated 1 KHz, 0.5 volt peak-
to-peak square wave input signal. This is
used to check the frequency compensa-
tion adjustment of the probes used with
the oscilloscope and for a general check
of calibration.

12. <4 P POSITION Control. Rotation adjusts
horizontal position of traces (both traces
when operated in the dual trace mode).
Push-pull switch selects 5 X magnifica-
tion when pulled out (PULL 5X MAG);
normal when pushed in.

13. 'r: * Terminal/Binding Post. Earth and
chassis ground.

TRIGGERING CONTROLS (14-17)

14. LEVEL Control. Sync level adjustment
determines points on waveform slope
where sweep starts; ( - ) direction equals
more negative point of triggering and
(+) direction equals more positive point
of triggering. Push-pull switch selects
automatic triggering when pulled out
(PULL AUTO). When automatic trigger-
ing, a sweep is generated even without
an input signal (free runs), but resumes
triggered sweep operation when a trigger
signal is present.

15. SLOPE Switch. Two-position lever
switch with the following positions:

( +) Sweep is triggered on positive-
going slope of waveform.

(-) Sweep is triggered on negative-
going slope of waveform.
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16.

17.

18.

19.

VIDEO Switch (Models 1479A and 1479B
only). Pushbutton switch selects NORM
triggering with button out, VIDEO trig-
gering with button in. In VIDEO position,
sync pulses of a composite video signal
are used to trigger the sweep; vertical
sync pulses (frame) are automatically
selected for sweep times of 0.5 s/div to
0.1 ms/div and horizontal sync pulses
(line) are automatically selected for
sweep times of 50 ps/div to .2 ps/div,

FIX Switch. Pushbutton switch selects
NORM triggering level with button out,
FIX level with button in. In FIX position,
trigger level is automatically fixed at
center of trigger signal regardless of
setting of LEVEL control.

COUPLING Switch. Four-position lever
switch with the following positions:

AC Trigger is AC-coupled, 20 Hz
to 30 MHz response.

LF REJ Triggering below 10 kHz is
attenuated.

HF REJ Triggering above 30 kHz is
attenuated.

DC Trigger is DC-coupled.

EXT TRIG Jack. Input terminal for
external trigger signal.

SOURCE Switch
switch selects
sweep.

Four-position lever
triggering source for

INT CH A position.
In DUAL or ADD mode, sweep is trig-

gered by signal applied to Channel A
INPUT jack.

INT CH B position.
In DUAL or ADD mode, sweep is trig-
gered by signal applied to Channel B
INPUT jack.

In CH A mode, sweep is triggered by
signal applied to Channel A INPUT
jack when SOURCE switch is in either
INT position.

In CH B mode, sweep is triggered by
signal applied to Channel B INPUT
jack when SOURCE switch is in either
INT position.

EXT position. Sweep is triggered by
signal applied to EXT TRIG jack.

EXT 1/10 position (Model 1474 only).
Sweep is triggered by signal applied to
EXT TRIG jack; signal is attenuated
10:1.

AM DET position (Models 1479, 1479A
and 1479B). Sweep is triggered by mod-
ulation envelope rather than carrier
signal, for amplitude modulated carrier
signal of 3 MHz or greater. In DUAL or
ADD mode, trigger is derived from
Channel A signal.

CHANNEL B CONTROLS (21-26)

zl.

22.
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CH B POLARITY Pushbutton Switch. In
the NORM position (button out), the
Channel B signal is non-inverted. In the
INV position (button in), the Channel B
signal is inverted. When MODE switch is
in the ADD position and this switch is in
the INV position, the Channel B signal is
subtracted from the Channel A signal
and the difference is displayed as a
single trace.

POSITION Control. Vertical position
adjustment for Channel B trace. Be-
comes horizontal position adjustment
when SWEEP TIME/DIV switch is in the
CH B position (X-Y operation).

INPUT Jack. Vertical input jack of
Channel B. Jack becomes external hori-
zontal input when SWEEP TIME/DIV
switch is in the CH B position (X-Y oper-
ation.)

Channel B AC-GND-DC Switch.

AC Blocks dc component of input
signal.

GND Opens signal path and grounds

input to vertical amplifier. This
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provides a zero-signal base line,
the position of which can be used
as a reference when performing
dc measurements.

DC Direct input of ac and dc com-
ponent of input signal.

25. VOLTS/DIV Switch. Vertical attentuator
for Channel B which provides step
adjustment of vertical sensitivity.
Vertical sensitivity is calibrated in 10
steps from 5 mV to 5 volts per division
when VARIABLE control is set to CAL
position. This control adjusts horizontal
sensitivity when the SWEEP TIME/DIV
switch is in the CH B position (X-Y oper-
ation.)

26. VARIABLE Control Vertical gain
adjustment provides fine control of vert-
ical sensitivity., In the extreme clock-
wise (CAL) position, the vertical attenu-
ator is calibrated. This control becomes
the fine horizontal gain control when the
SWEEP TIME/DIV switch is in the CH B
position.

CHANNEL A CONTROLS (27-31)

27. VOLTS/DIV Switch. Vertical attenuator
for Channel A which provides coarse
adjustment of vertical sensitivity. Vert-
ical sensitivity is calibrated in 10 steps
from 5 mV to 5 volts per division when
VARIABLE control is set to the CAL
position.

28. VARIABLE Control. Vertical gain ad-
justment provides fine control of vertical
sensitivity, In the extreme clockwise
(CAL) position, the vertical attenuator is
calibrated.

29. Channel A AC-GND-DC Switch.

AC Blocks dc component of input
signal,

GND Opens signal path and ground
input to vertical amplifier. ' This
provides a zero-signal base line,
the position of which can be used

18

30.

31.

as a reference when performing
dc measurement.

DC Direct input of ac and dc com-
ponent of input signal.

INPUT Jack. Vertical input jack of
Channel A.

POSITION Control. Vertical position ad-
justment for Channel A trace.

ADDITIONAL FACILITIES (See Fig. 5)

32.

33.

35.
36.

37.

38.

39.

41.

Carrying Handle/Tilt Stand. Push in both
pivot points to unlock and rotate handle.
Will lock at each 22.5° angle of rotation.

VR106. CH B DC BAL Control (under
rubber button). Vertical dc balance ad-
justment for Channel B trace.

VR108. CH B ATTEN BAL Control
(under rubber button). Step attenuator
balance adjustment for Channel B trace.

AC Power Cord.

Fuse Holder.

Z AXIS INPUT Jack. Intensity modula-
tion input.

Feet/Cord Wrap. Feet support oscillo-
scope in vertical position (face up) and
serve as cord wrap for storing power
cord.

VR103. CH A ATTEN BAL Control
(under rubber plug). Step attenuator bal-
ance adjustment for Channel A trace.

VR101. CH A DC BAL Control (under
rubber plug). Vertical dc balance ad-
justment for Channel A trace.

CRT Trace Rotation Adjustment
(Models 1474, 1479 and 1479A). Trace
tilt is adjusted by mechanical rotation of
CRT for models with round CRT.
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MODEL 1479B

Q

o

g/

38

~ \
35 36 37 4

i
39 40

' MODEL 1474,

- 1479, 1479A

AN

N

Fig. 5. Rear and Side Panel Facilities.
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CIRCUIT DESCRIPTION

Unless otherwise stated, all information in this section applies equally to
Models 1474, 1479, 1479A, and 1479B.

OVERVIEW

Refer to Fig. 6 and the following para-
graphs for a general block diagram analysis of
the oscilloscope's operation.

Vertical

These dual-trace oscilloscopes provide
nearly identical attenuator and preamplifier
circuits for channel A and channel B inputs.
Channel B does include an inverter so that
either normal or inverted polarity may be
displayed.

The maximum input signal to the channel
A preamplifier (Q101-Q106, Q109/Q110, and
IC101) and channel B preamplifier (Q111-
Q116, Q119-Q122, and IC102) is 40 mV peak-
to-peak, which represents 8 divisions vertical
deflection at 5 mV per division sensitivity.
The attenuators reduce higher amplitude
inputs to this level.

The outputs of the channel A and channel
B vertical preamplifiers are applied to the
delay line driver (Q123-Q126) after proper
switching. Selection of the channel A or
channel B signals for vertical deflection is
accomplished by the vertical switching matrix
(D101-D108). The vertical mode logic (IC103,
IC104) allows the vertical switching matrix to
pass only the channel A signal in CH A and
X-Y modes, only the channel B signal in the
CH B mode, alternately passes each in the
DUAL mode (in chop or alternate sweep
fashion), and simultaneously passes . both
(which are algebraically summed) in the ADD
mode.

20

The channel A or channel B signal, which-
ever is allowed to pass through the vertical
switching matrix, is amplified by the delay
line driver circuits (Q123-Q126). The delay
line delays the vertical deflection signal with
respect to the start of the sweep so that the
leading edge of high speed waveforms can be
displayed on the CRT. The vertical output
amplifier (Q401-Q414) provides power gain and
its output is applied to the vertical deflection
plates of the CRT.

Sweep

The main purpose of the horizontal ampli-
fier and sweep board is to generate the sweep
(a linear ramp or sawtooth waveform). A
sweep generator consisting of the sweep
control gate (IC1, IC2), Miller integrator (Q11,
Q12, Q8), sweep amplifier (Q9, Q10), and
holdoff timer (IC3) generates the linear ramp
waveform. The negative going slope of the
ramp wave sweeps the trace from left to right
on the CRT. The sharp positive slope at the
end of the ramp quickly returns the trace from
right to left.

The sweep is amplified (Q25, Q28, Q29,
Q30) and applied to the horizontal deflection
plates of the CRT. The sweep control gate
(IC1, IC2) synchronizes the unblanking of the
CRT beam with the sweep (IC4c, IC4d), and in
the dual-sweep mode synchronizes the vertical
channel 1 and 2 signal with the sweep or chop
oscillator (IC4a, IC4b). In X-Y operation, the
sweep generator is disabled and the CH B
input signal is fed directly into the horizontal
preamplifier (Q25, Q28) as horizontal
deflection of the trace.
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CIRCUIT DESCRIPTION

Triggering

For stable display of a waveform, the
sweep must be synchronized to the waveform
being observed. Several triggering circuits
offer the versatility required for a stable,
synchronized display of a wide variety of
waveforms. Triggering may be either from
the channel A or channel B vertical signal
(Q23, Q24, Q26, Q27) or an external source.
For internal sync, the triggering signal is
derived from the triggering circuits on the
vertical amplifier board. A buffered sample
of the channel A or channel B signal (Q107/
Q108 or Q117/Q118) is selected by the trigger
select circuit (D116, D117, D120, D121, Q127).
In turn, the trigger select circuit is under
control of the vertical mode logic circuit. The
trigger selection circuit also supplies the
channel B signal to the horizontal sweep board
in X-Y operation.

For internal or external triggering, the
trigger signal is amplified by sync amplifier
(Q13, Q14) and converted into very sharp
trigger pulses by Schmitt trigger (Q15, IC5).
The threshold level of the Schmitt trigger is
set by the LEVEL control (NORM) or is auto-
matically set to the middle of the waveform
(FIX). Either the positive or negative slope of
the signal may be used as the trigger, as either
polarity of the trigger signal is available from
the Schmitt trigger. The VIDEO sync separa-
tor (Q18, Q22) may be selected for observing
composite video waveforms (Models 1479 A and
1479B only) or NORM (Q16, Q17, IC6, IC7) for
all other types of waveforms.

Other Circuits

The intensity or brightness of the display
is controlled by the CRT blanking circuit
(Q303-Q306, Q313). This circuit amplifies the
output of the blanking gate and shifts it to the
correct dc level to blank the CRT during the
sweep retrace period (when electron beam
returns from right side to left side of screen)
and during period of no sweep. Similarly, it
unblanks the trace during the sweep period. It
also allows a Z-axis input to be superimposed
as intensity modulation. '

22

The low voltage power supply (0307-Q310,
Q314-0Q316, 1C301, D319 and D320) provides
all the regulated voltages for the operation of
the oscilloscope except the CRT voltages.
The high voltage dc-to-dc converter circuit
(Q301, Q302, Q311, and Q312) provides the
anode, cathode, focus grid, and acceleration
grid voltages for the CRT.

A calibrated 1 kHz 0.5 V peak-to-peak
square wave generator (Q1-Q3) provides a
signal which may be used for a general check
of voltage and time measurement accuracy.

VERTICAL ATTENUATOR AND
PREAMPLIFIER

Introduction

Refer to the vertical amplifier board
schematic diagram in the back of the manual
and to Fig. 7 which summarizes the overall
operation of the vertical attenuator and
preamplifier circuit. Channel A and channel B
are nearly identical, so only one channel is
described; the differences are described
later. Fig. 8 is a more detailed circuit dia-
gram, showing the individual transistors of
transistor array IC101.

Switch S101

The AC-GND-DC switch, S101, capaci-
tively couples the input in the AC position and
directly couples it in the DC position. In the
GND position, it grounds the input of the FET
buffer and disconnects the input signal.

First Attenuator Section

The attenuator contains two sections, both
of which are switched by the VOLTS/DIV
control (S103). The first section is a four part
voltage divider. The first three steps of the
VOLTS/DIV control select a 1:1 divider ratio
(no attenuation), the next three steps have a
divider ratio of 10:1, the next three steps are
100:1, and the last step has a divider ratio of
250:1. Note on the schematic diagram that
the resistor values are selected to always
maintain a 1 megohm termination impedance
for the input signal.
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Buffer

A FET buffer follower (Q102) and ampli-
fier (transistor array IC101) are located be-
tween the first and second attenuator sections
(refer to Fig. 7 and 8). FET buffer follower
Q102a presents very high input impedance.
Negative overvoltage at Q101 is contained by
diode D122. Positive overvoltage is clamped
by Q102a. Q102a and Q102b are source cou-
pled so that they develop two signals of oppo-
site polarity which are applied to IC101c and
IC101d respectively. Direct coupled differen-
tial amplifiers are employed throughout the
vertical amplifier section, from this point to
the vertical deflection plates. Combining the
four transistors of transistor array IC101 onto
a single chip protects against thermal drift
and voltage flucuation. The VARIABLE con-
trol, VR102, continuously adjusts the gain of
differential amplifier IC101a and e.

Second Attenuator Section

The second section of the attenuator is a
current shunt in the preamplifier which acts as
a gain divider. As the VOLTS/DIV control is
rotated through all of its settings, the shunting
of IC10la and e repeats in a 1/1 (no shunt, full
gain), 1/2 (shunted to half gain), 1/4 (shunted
to quarter gain) pattern. The single exception
to this pattern is that the last two positions
(2 V/div and 5 V/div) both select 1/4. The
overall attenuation achieved by the first and
second sections of the attenuator are summar-
ized in Fig. 7.

DC Reference

The entire vertical preamplifier string is
suspended between +5 V and -8 V. When the
trace is centered, the dc reference is about
0 V. The variable dc balance adjustment
(VR101) and the step balance adjustment
(VR103) make minor adjustment to the dc
reference to compensate for minor unbalance.
Employment of direct coupled differential
amplifiers with a variable dc reference im-
proves vertical linearity when the signal being
observed contains a dc component, or when
the trace is uncentered with the POSITION
control.

24

Preamplifier

Additional gain.is provided by differential
amplifier Q105 and Q106. Cascode amplifier
0Q109/Q110 provides good isolation between
channels and prevents loading when the output
of channel A is not selected. A sample of the
channel A signal is available from trigger
amplifier Q107/Q108 at all times, even when
channel A is not displayed.

Channel B Differences

Channel B is similar to channel A execpt
in two respects. First, although functionally
similar, the interconnection of transistor array
IC102 for channel B is essentially transposed
as compared to IC101 for channel A. Note
that the input, output, and other external
connection pin arrangement is different.
Second, either the normal or inverted polarity
signal may be selected for channel B. CH B
POLARITY switch S105 selects either Q119/
Q122 or Q120/Q121, which are connected with
opposite polarity outputs.

VERTICAL MODE LOGIC
Introduction

The vertical mode logic circuits are
located on the vertical amplifier board. Refer
to that schematic diagram in the rear portion
of this manual. The mode of operation, CH A,
CH B, DUAL, or ADD, is selected by MODE
switch S106 and controlled by digital logic
circuits IC103, IC104 and diodes D101-D108.

CH A Mode

When the CH A mode is selected, a low is
placed at the set (S) input of IC104. The Q
output is high and the Q output is low at this
time. This reverse biases D101 and D104,
which allows the channel A signal to the delay
line driver amplifiers Q123-Q126. It also
forward biases D107 and D108, which in turn
reverse biases D105 and D106, blocking the
channel B signal from the delay line driver
amplifiers.
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CH B Mode

In the CHB mode, the reverse action
occurs by applying a low to the reset (R) input
of IC104. This causes the Q output of IC104
to go low and the Q output to go high, allowing
the channel B vertical signal to be applied to
delay line driver amplifiers Q123-Q126.

DUAL Mode

In the DUAL mode, both channels are
displayed. For sweep speeds below 0.5 ms/div,
IC104 outputs are switched by a 200 kHz clock
pulse (CP) applied to the clock input of IC104.
In this state, the Q and Q outputs of IC104
change state with each CP input. This action
chops the trace into 5 s segments, which are
alternately switched between channel A and
channel B to provide a dual trace. The clock

pulse is generated on the sweep board (IC4a
and IC4b) and coupled to IC104.

For sweep speeds equal to or faster than
to 0.5 ms/div, the clock pulse (CP) is synchon-
ized with the sweep. The Q and Q outputs of
IC104 switch states after every sweep. This
alternates the input signal to the delay line
drivers so that channel A is displayed during
one sweep and channel B during the next
sweep.

ADD Mode

In the ADD mode, both the set (S) and
reset (R) inputs of IC104 are low. In this
state, both the Q and Q outputs of IC104 are
high. The signals from both channel A and
channel B are added algebraically and applied
to delay line driver amplifiers Q123-Q126 via
diodes D102, D103 (CH A), and D105, D106
(CH B).

X-Y Mode

The X-Y mode is selected by placing the
SWEEP TIME/DIV switch on the sweep board
to the CH B (fully clockwise) position. This
switch has priority, and MODE switch S106 has
no effect. Selection of the X-Y mode places a
low on the XY input to the vertical amplifier
board (P101 pin 2). Diode D119 becomes
forward biased, placing a low on the set (S)
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input of IC104, and routing the channel A
signal to the vertical amplifier (Y axis).

VERTICAL OUTPUT AMPLIFIER

Refer to the vertical output amplifier
schematic diagram. The differential output
signals from delay line drivers Q125 and Q126
are routed through delay line L404 to two
stages of differential amplifiers, Q401-Q404.
These connect to two emitter followers, Q405
and Q406, which drive cascode amplifiers
Q408-0Q411. Four transistors, Q412, (418,
0413, and Q419, provide current sources for
cascode amplifiers Q408-0Q411. The output of
the cascode amplifiers is applied to the vert-
ical deflection plates of the CRT.

Negative feedback from the cascode
amplifiers is applied to the base of Q405 and
Q406 via FET inverters Q414 and Q415.
Emitter followers Q416 and Q417 drive cur-
rent source transistors Q418 and Q419 when
extra current is required for fast signals.

TRIGGER CIRCUITS
Introduction

Most of the triggering circuits are located
on the sweep board, although the internal
triggering signal originates from the channel A
or channel B vertical amplifier. Refer to the
corresponding schematic diagram. There are
several versions of trigger circuits used
between the introduction of Model 1474 and
Model 1479B at the time of printing this
service manual. Each version is described, but
requires reference to the corresponding over-
all schematic diagram.

Trigger Selection

Refer to the vertical amplifier schematic
diagram. Both the CH A and CH B trigger
amplifiers (Q107-Q108 and Q117-Q118) feed
0Q127. The mode logic from IC103 determines
which signal shall be selected as the trigger.
In the CH A mode, D117 and D120 are reverse
biased to allow the channel A signal to act as
the trigger (D116 and D121 are forward biased
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CH B Mode

In the CH B mode, the reverse action
occurs by applying a low to the reset (R) input
of IC104. This causes the Q output of IC104
to go low and the Q output to go high, allowing
the channel B vertical signal to be applied to
delay line driver amplifiers Q123-Q126.

DUAL Mode

In the DUAL mode, both channels are
displayed. For sweep speeds below 0.5 ms/div,
IC104 outputs are switched by a 200 kHz clock
pulse (CP) applied to the clock input of IC104.
In this state, the Q and 5 outputs of I1IC104
change state with each CP input. This action
chops the trace into 5 s segments, which are
alternately switched between channel A and
channel B to provide a dual trace. The clock
pulse is generated on the sweep board (IC4a
and IC4b) and coupled to IC104.

For sweep speeds equal to or faster than
to 0.5 ms/div, the clock pulse (CP) is synchon-
ized with the sweep. The Q and Q outputs of
IC104 switch states after every sweep. This
alternates the input signal to the delay line
drivers so that channel A is displayed during
one sweep and channel B during the next
sweep.

ADD Mode

In the ADD mode, both the set (S) and
reset (R) inputs of IC104 are low. In this
state, both the Q and Q outputs of IC104 are
high. The signals from both channel A and
channel B are added algebraically and applied
to delay line driver amplifiers Q123-Q126 via
diodes D102, D103 (CH A), and D105, D106
(CH B).

X-Y Mode

The X-Y mode is selected by placing the
SWEEP TIME/DIV switch on the sweep board
to the CH B (fully clockwise) position. This
switch has priority, and MODE switch S106 has
no effect. Selection of the X-Y mode places a
low on the XY input to the vertical amplifier
board (P101 pin 2). Diode D119 becomes
forward biased, placing a low on the set (S)
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input of IC104, and routing the channel A
signal to the vertical amplifier (Y axis).

VERTICAL OUTPUT AMPLIFIER

Refer to the vertical output amplifier
schematic diagram. The differential output
signals from delay line drivers Q125 and Q126
are routed through delay line L1404 to two
stages of differential amplifiers, Q401-0Q404.
These connect to two emitter followers, Q405
and Q406, which drive cascode amplifiers
Q408-0Q411., Four transistors, Q412, 418,
0413, and 0419, provide current sources for
cascode amplifiers Q408-0Q411. The output of
the cascode amplifiers is applied to the vert-
ical deflection plates of the CRT.

Negative feedback from the cascode
amplifiers is applied to the base of Q405 and
Q406 via FET inverters Q414 and Q415.
Emitter followers Q416 and Q417 drive cur-
rent source transistors Q418 and Q419 when
extra current is required for fast signals.

TRIGGER CIRCUITS
Introduction

Most of the triggering circuits are located
on the sweep board, although the internal
triggering signal originates from the channel A
or channel B vertical amplifier. Refer to the
corresponding schematic diagram. There are
several versions of trigger circuits used
between the introduction of Model 1474 and
Model 1479B at the time of printing this
service manual. Each version is described, but
requires reference to the corresponding over-
all schematic diagram,

Trigger Selection

Refer to the vertical amplifier schematic
diagram. Both the CH A and CH B trigger
amplifiers (Q107-Q108 and Q117-Q118) feed
Q127. The mode logic from IC103 determines
which signal shall be selected as the trigger.
In the CH A mode, D117 and D120 are reverse
biased to allow the channel A signal to act as
the trigger (D116 and D121 are forward biased
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to lock out CH B). The reverse holds for the
CH B mode. In both DUAL and ADD modes,
CH A signal is the trigger unless input from
IC103 indicates the SOURCE switch is set to
CH B.

Trigger Source

The trigger output from Q127 is routed to
trigger source switch S3. In Models 1474 and
1479, this route is through Q20 and Q16. In
Models 1479A and 1479B, the route is through
Q24 and Q23. Q20 and Q16 (or Q24 and Q23)
form a gate that passes the trigger signal in
normal sweep operation. In X-Y operation,
the gate blocks the trigger signal and routes it
into the horizontal amplifier. SOURCE switch
S3 selects the trigger: CH A, CH B, external
trigger (EXT), or rectified and filtered modu-
lation of CH A and CH B (AM DET). The AM
DET position and associated rectifier and
filter circuit are not included in Model 1474.
In its place is a 10:1 voltage divider and a
switch position labeled EXT 1/10,

Trigger Coupling

The selected trigger source signal is
routed to a FET follower through COUPLING
switch S4, either directly in the DC position or
capacitively in the AC position. The signal is
coupled through a low pass filter in the HF
REJ position and a high pass filter in the LF
REJ position.

Adjustable Trigger Level

When the FIX/NORM switch is set to
NORM (the switch positions are labelled
AUTO LEVEL and NORM on Model 1474), the
trigger level is adjustable with TRIG LEVEL
control VR8. Due to design and production
changes, there were three versions of trigger-
ing circuits between the introduction of Model
1474 and the printing of this service manual.
All three versions are described below. Refer
to the corresponding overall schematic
diagram.
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Model 1474 and 1479

The selected trigger signal from FET
follower Q12 is dc coupled to emitter
follower Q13, which drives one input (pin 2)
of Schmitt trigger IC5. The TRIG LEVEL
control, VR8, sets a dc reference level at
the other input (pin 1) of IC5 by way of
emitter follower Q14. IC5 acts as a high
gain diferential amplifier, or Schmitt
trigger. When the signal of pin 2 exceeds
the dc level on pin 1, the output of IC5
changes states and results in a sharp trig-
ger. When the pin 2 level drops below the
pin 1 level, a trigger signal of the opposite
polarity is developed.

Earlier Model 1479A

This circuit description applies to Model
1479A up to serial no. 99-09600. For serial
no. 99-09601 and higher, the circuit config-
uration is the same as described below for
Model 1479B. The selected trigger signal
from FET follower Q13 is dc coupled to
emitter follower (14, which drives one
input (pin 2) of Schmitt trigger IC5. The
TRIG LEVEL control, VR8, sets a dc refer-
ence level at the other input (pin 1) of IC5
by way of emitter follower Q15. IC5 acts
as a high gain diferential amplifier, or
Schmitt trigger. When the signal of pin 2
exceeds the dc level on pin 1, the output of
IC5 changes states and results in a sharp
trigger. When the pin 2 level drops below
the pin 1 level, a trigger signal of the
opposite polarity is developed.

Later Model 1479A and Model 1479B

The selected trigger signal from FET
follower Q13 is dc coupled through emitter
follower Q14 and FET buffer Q15A, which
drives one input (pin 2) of Schmitt trigger
IC5. The TRIG LEVEL control, VRS, sets a
dc reference level at the other input (pin 1)
of IC5 by way of FET follower Q15b., IC5
acts as a high gain diferential amplifier, or
Schmitt trigger. When the signal of pin 2
exceeds the dc level on pin 1, the output of
IC5 changes states and results in a sharp
trigger. When the pin 2 level drops below
the pin 1 level, a trigger signal of the
opposite polarity is developed.
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Automatic Triggering Level

When the FIX/NORM switch is set to FIX,
the triggering LEVEL control is disconnected
and has no effect. Instead, the triggering
level is automatically set at the center of the
waveform being used as the trigger. The FIX
mode is very convenient when checking for the
presence or absence of waveforms at several
points, or checking amplitude only, because no
LEVEL adjustments are required when the
displayed signal changes amplitude or the dc
component of the displayed signal changes.
However, this mode should not be used for
phase or timing measurements. For those
measurements, the TRIG LEVEL -control
should be used to control the triggering point.

There are three versions of the FIX cir~-
cuit, corresponding to the three versions of
adjustable triggering level described above.

Model 1474 and 1479

With S201 set to the FIX position (AUTO
LEVEL position for Model 1474), the trigger
signal is ac coupled from Q12 to QI3 via
C28; thus the trigger input to IC5, pin 2 is
signal only with no dc component. The ac
coupled trigger signal from C28 is also
routed to detector network D13, D14, C29,
R64, R65, R68. This network develops a dc
voltage equal to the average level of the ac
component of the trigger signal and applies
it via Q14 as trigger threshold to ICS5,
pin 1. Thus, the triggering signal itself is
used to derive the trigger threshold. The
trigger threshold level is automatically set
at the center (average) of the triggering
waveform.

Earlier Model 1479A

With S203 set to the FIX position, the
trigger signal is ac coupled from Q13 to
Q14 via C47; thus the trigger input to IC5,
pin 2 is ac coupled (signal only, no dc com-
ponent). The ac coupled trigger signal from
C47 is also routed to detector network D19,
D20, C48, R66, R67, R68. This network
develops a dc voltage equal to the average
level of the ac component of the trigger
signal and applies it via Q15 as trigger
threshold to IC5, pin 1. Thus, the triggering
signal itself is used to derive the trigger

threshold. The trigger threshold level is
automatically set at the center (average) of
the triggering waveform.

Later Model 1479A and Model 1479B

For this version, the trigger signal from
Q13 is directly coupled through Q14 and
Q15a to pin 2 of ICS5, just as it is for adjust-
able trigger level operation. Thus, both the
ac and dc component of the trigger signal
are applied to pin 2 of IC5. The output of
Q14 is also applied to detector circuit Q23,
Q24, C47, C48, and R66-R69. This detector
circuit develops a dc voltage equal to the
dc component plus the average of the ac
component. With S203 set to the FIX
position, the output of the detector re-
places the output from the TRIG LEVEL
control. This dc voltage is applied by way
of Q15b as trigger threshold to pin 1 of
IC5. Thus, the triggering signal itself is
used to derive the trigger threshold. The
trigger threshold level is automatically set
at the center (average) of the triggering
waveform.

Slope Selection

Model 1474 and 1479

Both polarities from IC5 are available at
SLOPE switch S5. Either polarity may be
selected and applied through emitter fol-
lower Q15 and inverters IClc and IC1d to
the clock input of sweep control multivi-
brator IC2.

Model 1479A and 1479B

Both polarities from IC5 are applied to
the normal sync gates through Q16 and
Q17. SLOPE switch S5 enables normal sync
gate IC6b in the "+" position. This allows
the signal from Q16 to be gated through
IC6b, IC7c and IC7d. In the "-" position,
IC6d is enabled to allow the Q17 signal to
be gated through ICé6c, IC7d, and IC7c.

Video Sync

Models 1479A and 1479B include a video
sync separator circuit. When the VIDEO/
NORM switch is in the VIDEO position, IC7
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inhibits the normal sync signals and allows the
video sync circuits (Q18-Q22) to supply the
sweep trigger. The SLOPE switch selects
either polarity output from IC5 as the input to
Q18-Q20. For sweep times of 0.5 s to 0.1
ms/div, Q22 and Q21 are turned on. This
connects capacitor C58 to the coupling circuit
between Q19 and Q20. The capacitor shunts
short duration horizontal (line) sync pulses and
passes longer duration vertical (frame) sync
pulses to Q20. These slower sweep times are
used for viewing vertical frames or video
fields. For sweep times of 50 ms to 0.2 ps/div,
021 and Q22 are turned off and C58 is discon-
nected. The faster horizontal sync pulses
reach Q20 and are used for viewing horizontal
lines of video.

Normal and Automatic Triggering

The trigger pulse output of IC7c (Model
1479A and 1479B) or Q15 (Model 1474 and
1479) is coupled through inverters IC1ld and
IClc to the clock input of the sweep control
multivibrator, IC2. This pulse synchronizes
the sweep to the waveform being used as the
source. If no trigger is present, sweep is not
developed unless PULL AUTO switch S4 is
closed. If S4 is closed, Q7 (Model 1479A and
1479B) or Q25 (Model 1474 and 1479) is en-
abled and IC2 will run free in the absence of a
trigger signal. Transistors Q4, Q5, and Q6
detect the presence of the trigger signal and
inhibit Q7 (or Q25) when a trigger signal is
present.

X-Y Mode Control

The X-Y mode is selected by setting the
SWEEP TIME/DIV switch on the sweep board
to the CH B position. This turns on IClb,
which disables the sweep generator. It also
provides the low XY signal to the vertical
amplifier board at P101, pin 2. This low is
applied through diode D119 to IC104, which
selects the channel A signal for vertical
deflection (Y axis). The XY signal is also
applied to IC103 which selects the channel B
trigger signal via Q127 for horizontal
deflection (X axis). The channel B trigger
signal is gated to the horizontal amplifiers by
Q17 and Q19 (Model 1474 and 1479) or Q25-
Q27 (Model 1479A and 1479B).
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HORIZONTAL SWEEP
Introduction

The horizontal sweep circuits are located
on the sweep board. Refer to that schematic
diagram for the following circuit description.
The components used in the horizontal sweep
circuit have different component designations
for Models 1474 and 1479 than for Models
1479 A and 1479B, although circuit operation is
essentially the same. The following circuit
description uses the component designations
found on the Model 1479A and 1479B sche-
matic diagrams. To adapt the description to
Models 1474 and 1479, compare diagrams and
substitute corresponding component designa-
tions.

Sweep Generation

When a trigger pulse is received at the
clock or reset input of IC2, its Q output, pin 8,
goes low. This allows the horizontal ramp
integrator (Q11, Q12 and resistor and capac-
itors) to begin the sweep. The sweep time is
determined by the RC constant of the timing
resistors and capacitors which are selected by
the SWEEP TIME/DIV control (S2). At the
slowest sweep times, C22 is the selected
sweep capacitor, and at faster sweep times
C23, C24 (trimmed by TC1), or C25 (trimmed
by TC2) is selected. The sweep timing resist-
ors are R27 thru R32, which are selected in a
repeating pattern for each sweep capacitor.

Sweep Amplifiers

The output of the decreasing linear ramp
integrator (Q11 and Q12) is fed into Q9 and
Q10 and then to the horizontal amplifier
section (Q24-Q32). This amplifier drives the
horizontal deflection plates of the CRT. The
horizontal amplifier stages are directly cou-
pled and a variable dc reference is established
by the horizontal POSITION control. In nor-
mal operation, the gain of amplifier Q29/ Q30
causes the sweep ramp to produce slightly
over 10 divisions horizontal deflection. To
expand the sweep for closer waveform obser-
vation, the X5 MAG switch provides a five
times gain increase in the Q29/030 circuit.
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End of Sweep

A second output of the integrator, an
increasing linear ramp from the emitter of
Q10, is fed to the sweep holdoff timer (IC3,
pin 6). When the decreasing ramp voltage has
swept the trace to the right hand side of the
CRT, the increasing ramp voltage reachs the
threshold setting of IC3. This causes the
output of IC3 (pin 3) to go low. This low sets
the Q output of the sweep control flip-flop
(IC2) high, which ends the sweep by turning on
Q8 and discharging the sweep capacitor. This
action resets the trace to the left hand side of
the CRT.

Sweep Holdoff

A finite sweep holdoff time is required to
discharge the sweep capacitor before the next
sweep can begin. A progressively longer
holdoff time is required to completely dis-
charge the larger value sweep capacitors at
slower sweep times. The holdoff time is
determined by the capacitor tied to IC3, pin 2
and the optimum value for each sweep is set
by the SWEEP TIME/DIV control. The sweep
holdoff time capacitor connected to pin 2 of
IC3 is discharged through R25 to reset IC3 (pin
7). When the pin 7 voltage drops to 1.6 volts,
the holdoff timer output (IC3, pin 3) is trig-
gered high. This resets IC2, which is now
ready to accept the the next trigger pulse.
While the holdoff timer is reset, the holdoff
capacitor is recharged by IC3 pin 7.

Sweep Pulse

As a result of the actions just described,
sweep control flip-flop IC2 produces a positive
going pulse from its % output that is coinci-
dent with the sweep. This waveform is used in
IC4 to synchronize trace blanking with the
sweep and to synchronize the vertical display
with the sweep. IC4a, b, and c generate the
CP (clock pulse) signal which is used to alter-
nately select vertical channel A and B in dual
trace operation At slow sweep times, IC4a
and b operate as the free running chop multi-
vibrator, and the CP signal switches state at
approximately 200 kHz during the sweep per-
iod. IC4b is gated off between sweeps. At
faster sweep times, IC4a is turned off and
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IC4b and c operate as inverters. The CP
signal follows the sweep pulse and causes the
vertical switching matrix to alternately dis-
play channel A during one sweep and channel B
during the next. IC4d inverts the sweep pulse
to produce a negative going blanking pulse
that is coincident with sweep. This pulse is
the input to the blanking circuit, which con-
sequently reduces the trace intensity between
sweeps so the reset of the trace cannot be
seen.

Sweep control flip-flop IC2 will not re-
spond to trigger input during sweep and hold-
off periods, but is again enabled at the end of
the holdoff period. The next trigger pulse can
come from either the clock input (pin 12) or
from the reset input of Q6 if the AUTO
TRIGGERING circuit is on.

INTENSITY CIRCUIT
Introduction

The visible display on the CRT occurs
when the electron beam strikes the floures-

cent coating on the inside of the CRT screen.

Brightness or intensity is basically dependent
upon the voltages applied to the CRT. A
simplified schematic of this circuit is shown in
Fig. 9.

Cathode and Anode Voltage

The total acceleration potential for the
CRT electron beam is about 6 kV for Model
1479B, and about 4.7 kV for Models 1474,
1479, and 1479A. This is the sum of the
cathode voltage (-1.5 kV for Model 1479B,
-1.9 kV for the others) and the anode voltage
(+4.5 kV for Model 1479B, +3.8 kV for others).
This voltage is supplied by the high voltage
power supply which is described separately.

Intensity Grid

Beam current is controlled by the voltage
on the intensity grid with respect to the
cathode. In the quiescent state with no sweep,
the intensity grid is roughly 85 volts negative
with respect to the cathode. This completely
cuts off beam current and blanks the retrace.
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During the sweep, a positive going pulse
from the blanking circuit reduces the negative
bias on the intensity grid, which permits
electron beam current and unblanks the trace.
The INTENSITY control adjusts the amplitude
of the unblanking pulse. A further explanation
of the blanking circuit is given in the "Blank-
ing Circuit" paragraph.

Other Grids

The electron beam is also affected by the
accelerator grid, focus grid, and astigmatism
grid. The accelerator grid is fixed at +10
volts, which is about 1.5 to 1.9 kV positive
with respect to the cathode. A second accel-
erator grid is internally connected to the same
pin of the CRT to provide post-deflection
(after vertical and horizontal deflection
plates) acceleration. The electron beam is
concentrated by the potential on the focus
grid. FOCUS control VR205 is connected in a
voltage divider between the high voltage
supply and +10 volts for an adjustment range
of roughly -1.3 to -1.7 kV. The astigmatism
grid further shapes the electron beam. ASTIG
control VR203 is simply connected from the
+124 volt supply to chassis to obtain the
necessary voltage range for correction of
astigmatism.

Trace Rotation

For Model 1479B only, regulated +10 V and
-10 V is applied across emitter followers Q317
and Q318. This permits TRACE ROTATION
control VR206 to adjust emitter voltage
through the +10 V to -10 V range. A dc cur-
rent, variable in magnitude and of either
polarity, is applied through the trace rotation
coil around the CRT. The resultant magnetic
field rotates the electron beam of the CRT to
electrically adjust trace tilt,

Pattern Distortion

For Models 1474, 1479, and 1479A, a set
of pattern distortion deflection plates permits
a dc voltage from VR301 to compensate for
vertical and horizontal deflection plate unbal-
ance.

HIGH VOLTAGE POWER SUPPLY

Refer to the simplified schematic of the
high voltage and blanking circuit shown in Fig,
10. The unregulated +15 volts from the low
voltage power supply drives a dc-to-dc con-
verter consisting of Q301, Q311, Q312, and
T301. Transformer T301 and transistor Q301
form an oscillator which operates at approx-
imately 20 kHz. A high voltage 20 kHz ac is
thus developed across the secondary of T301.
The transformer step-up ratio is different for
Model 1479B than for Models 1474, 1479, and
1479A, The transformer in Model 1479B
provides about 1.5 kV, versus approximately
1.9 kV for the other models. The secondary
voltage of transformer T301 is rectified by
D301 (Model 1479B) or D303 (Models 1474,
1479, or 1479A) and filtered by C305 as the dc
cathode potential. Regulation is achieved by
feedback of the high voltage dc through a
voltage divider to Q312 and Q311, thus con-
trolling the peak primary current of T301.
VR303 adjusts the high voltage. The second-
ary output of T301 is applied to voltage doub-
ler that provides +3.8 kV for the anode in
Models 1474, 1479, 1479A., In Model 1479B a
voltage tripler is used which develops +4.5 kV
for the CRT anode.

BLANKING CIRCUIT
Introduction

The blanking circuit blanks the CRT
during the retrace period (when electron beam
returns from right side to left side of CRT)
and unblanks the CRT during sweep. This is
accomplished by setting the instantaneous dc
voltage on the intensity grid with respect to
the cathode.

Boost Voltage

The potential difference between the
intensity grid and the cathode is developed by
a boost voltage circuit including transformer
T301, transistor switch Q302, coupling capac-
itor C308 and rectifier diodes D304, D305. A
simplified schematic of this circuit is shown in
Fig. 10.
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CIRCUIT DESCRIPTION

A tapped secondary winding on high volt-
age transformer T301 applies a part of the dc-~
to-dc converter's switching voltage to tran-
sistor switch Q302. The voltage divider com-
ponents in the Q302 circuit determine the
conduction and cutoff limits. That portion of
the transformer switching voltage within these
limits is capacitively coupled through C308
which re-references the alternating voltage to
the CRT cathode voltage (-1.5 or -1.9 kV).
Diodes D304 and D305 are the boost voltage
rectifiers. Diode D304 clamps the positive
most swing of the 20 kHz switching voltage to
the reference voltage (-1.5 or -1.9 kV) and
diode D305 rectifies the negative swing into a
dc voltage that is about 85 volts negative with
respect to the cathode of the CRT.

Unblanking

During the sweep, a postive-going un-
blanking pulse is dc coupled to Q302, changing
its conduction level. As a result, a lower
amplitude 20 kHz switching voltage is applied
to the boost voltage rectifier. This instan-
taneous reduction in boost voltage reduces the
bias on the intensity grid of the CRT, which
permits electron beam current and unblanks
the trace during the sweep. The unblanking
pulse is also coupled through C307 for un-
blanking at higher speeds.

The unblanking pulse is developed from
the negative going sweep pulse (J212, pin 2)
which is coincident with each sweep. The
circuits which convert the sweep pulse into
the unblanking pulse are shown in Fig. 11.
INTENSITY control VR201 adjusts the ampli-
tude of the pulse which is applied to the base
of transistor Q303. Transistors Q303, Q304,
305, and Q313 provide amplification and dc
level shifting. The output from Q304/Q305 is
referenced to about +20 volts dc, and at
maximum intensity, increases to about +40
volts during sweep. At lower intensity, the
amplitude of the unblanking pulse is corre-
sponding lower.

Intensity Modulation
Intensity modulation from an external

signal at the Z-AXIS INPUT jack is super-
imposed on the blanking signal by Q306. A
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positive going signal increases brightness. The
input to Q306 is TTL compatible; i.e., input
markers of 3 to 5 volts amplitude will be
visible as intensified portions of the sweep.

CALIBRATION VOLTAGE

Multivibrator circuit Q2 and Q3 on the
sweep board generate a 1 kHz square wave.
Variable resistors VR2 and VR3 are used to
adjust the frequency (pulse width) of the
positive and negative portions, respectively.
The output is developed across amplifier Q1.
Variable resistor VR1 adjusts the output level
to 0.5 volt peak-to-peak.

LOW VOLTAGE POWER SUPPLY
Introduction

A simplified schematic of the low voltage
power supply is shown in Fig. 12. The main
power transformer has two secondaries. The
first is a center tapped 28 volt (equivalent to
two 14 volt) winding which is the source of the
+15 V, +10 V, -8 V, and +5 V supplies. The
other is a 120 volt winding which is the source
of the +124 and +108 V supplies.

+15, +10, and +5 Volt Supply

The center tapped 28 volt ac output of the
main power transformer is applied to diode
bridge D319. The approximate 30 volt dc
output is connected to form the unregulated
+15 and -15 volt dc source. The unregulated
+15 volt supply is fed into Q308, Q315, and
Q316 to create a regulated +10 volts. In turn,
+10 volt supply is fed into Q307 and Q314 to
create the +5 volt supply.

-8 Volt Supply

The negative polarity output of diode
bridge D319 is regulated to -8 volts by IC301a
and Q309. The adjustable -8 volts is used as
reference by the +10, +5, +124 and +108 volt
supplies, and thus adjusts all regulated volt-
ages. In fact, the recommended adjustment
procedure is to measure and accurately set the
+108 V output.
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CIRCUIT DESCRIPTION

+124 and +108 Volt Supply

The 120 volt secondary of the main power
transformer is rectified by diode bridge D320
and regulated in the circuit return leg by Q310
and IC301b to create +124 volts. Zener diode
D318 drops part of the power to a regulated

37

+108 volts. The values of +124 volts and +108
volts are specified on the schematic for Model
1479B, while values of +120 volts and +107
volts are given for Models 1474, 1479, and
1479A. Circuit operation is identical and the
difference is merely in the adjustment.
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OPERATOR MAINTENANCE

WARNING

To prevent electrical shock, do not per-
form servicing that requires removal of
the covers unless you are qualified to do
so. Exposed high voltage, up to 6,000
volts is present when covers are re-
moved. The following procedures do not
require removal of the top or bottom
cover.

ASTIGMATISM

To adjust the CRT for the clearest sharp-
est image:

1. Set the SWEEP TIME/CM switch to CH B
(X-Y operation) and set both channel A
and B AC-GND-DC switches to the GND
position. This will produce a dot on the
screen.

With the INTENSITY control set about
mid-range, adjust both the FOCUS
control and the ASTIG screwdriver
control on the front panel for the sharp-
est roundest spot on the screen. Do not
readjust the ASTIG after this step.

Never allow a spot of high
brillance to remain stationary
on the screen for more than a
few seconds. The screen will
be permanently burned.

DC BALANCE

1. Set scope controls for a single horizontal
trace on Channel A (AC-GND-DC switch
to GND position and AUTO sweep).
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2. Observe the trace while rotating Channel
A VARIABLE control from maximum

clockwise to maximum counterclockwise.

If the trace moves vertically, adjust
VR101 (item 40, Fig. 5), accessible
through left side of ocilloscope case, for
mimimum or zero movement when
performing step 2.

4. Observe the trace while rotating Chan-
nel A VOLTS/DIV switch through 5 mV,
10 mV, and 20 mV positions.

5. If the trace moves vertically, adjust
VR103 (item 39, Fig. 5), accessible
through left side of ocilloscope case, for
mimimum or zero movement when
performing step 4.

Repeat steps 2 thru 5 to eliminate inter-
action between the balance adjustments.

Repeat the procedure for Channel B
using the variable resistors accessible
through the right side of the case (VR106
and VR108 items 33 and 34, Fig. 5).

CALIBRATION CHECK

A general accuracy check can be made by
displaying the CAL 1kHz JJ L 0.5 V p-p term-
inal output on the screen. This output term-
inal is factory adjusted to provide a square
wave of 0.5 volt peak-to-peak amplitude at
one millisecond per cycle. At 0.1 V/div this
will produce 5 divisions of vertical deflection
when the VARIABLE controls are set to CAL.
The 10 mV/div range may be used to check the
10:1 attenuation of the probe (5 divisions of
deflection will result).


https://www.manualsplus.com/

OPERATOR MAINTENANCE

With a 0.1 ms/div sweep time and VARI-
ABLE set to CAL, one cycle of the waveform
should occupy 10 divisions. At 1 ms/div, 10
cycles will span the ten divisions, while 2
cycles will cover the 10 divisions using 5X
magnification.

PROBE COMPENSATION

Probe compensation matches the probe
capacitance to a specific oscilloscope input.
For best results, compensate both probes
initially and do not interchange the channel A
and B probes. Whenever another probe is used,
adjust its probe compensation before taking
any measurements. To compensate probes:

1. Connect probes to both input jacks.
Connect ground clip of the probe to
oscilloscope ground terminal and touch
both probes to CAL 1 kHz J~L 0.5 V p-p
terminal.

2. Select CH A mode.

3. Set oscilloscope controls to display 3 or 4
cycles of CAL square wave at 5 or 6
divisions amplitude.

4. Adjust compensation trimmer on probe
for optimum square wave form (minimum
overshoot, rounding off, and tilt) as
shown in Fig. 13.

5. Repeat steps 1 thru 4 for CH B.

TRACE ROTATION

For accurate measurments, the trace must
be exactly parallel with the horizontal lines of
the graticule scale. Trace tilt is corrected by
the following adjustment procedure.

For Model 1479B:
Trace rotation is adjusted by the screw-
driver control on the front panel. Adjust
trace to be exactly parallel with, the
horizontal scale line on the graticule.
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For Models 1474, 1479, 1479A:

Loosen two screws on the rear panel
CRT cover (Fig. 14). Grasp and rotate
cover to align horizontal trace with
horizontal scale, then re-tighten the two
screws.

1r

1
Ojvershoot

|

11
|
|
-
N |
|

T

Ideal waveform
[

[

)
Undershoot

l

Fig. 13. Probe Compensation Waveform.

CRT COVER

Fig. 14. Trace Rotation Location.
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FUSE REPLACEMENT

The main power fuse (F1) will not norm-
ally open unless there is a problem in the unit
or an operational error. It is recommended
that the reason for the blown fuse be deter-
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mined before the fuse is replaced. The main
power fuse is replaced by unscrewing the fuse
cap on the rear panel (item 37, Fig. 5), instal-
ling a new fuse (fast blow 0.7 amp for 120
VAC or fast blow 0.3 amp for 240 VAC), and
replacing the fuse cap.
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SERVICE

WARNING

This service manual is intended for use by
qualified electronics technicians only. To
avoid electrical shock, do not perform
servicing unless you are qualified to do so.
High voltages up to 6000 V dc are present
when this instrument is operating. Remem-
ber that a high voltage charge may be
retained indefinitely, especially at the CRT
socket and anode cap. Discharge high
voltage capacitors with a grounded test
lead after removing power. Line voltage
(120 or 240 VAC) is present on the power
input circuit whenever the ac power cord is
connected to a live outlet, even if the scope
is turned off. Observe all high voltage
safety precautions when the housing is
removed from the oscilloscope. Contacting
exposed high voltage could result in fata
electric shock. '

REMOVING THE CASE

The oscilloscope case is secured by eleven
Phillips head screws. The case is in two
sections. The top section is secured by seven
screws and the bottom section is secured by
four screws. The locations of these screws are
shown in Fig. 15.

FUSE REPLACEMENT

The main power fuse (F1) is in series with
the primary of the power transformer. This
fuse is accessible from the rear panel and can
be changed without removing the case. the
procedure is covered in the OPERATOR
MAINTENANCE section of the manual.

41

Fig. 15. Removing the Case.

A second fuse (F301), protecting the high
voltage supply, is in series with the dc-dc
converter. This fuse is located on the power
supply circuit board. To replace fuse F301:
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1. Remove the top section of the unit's
case.

2. Locate and replace F301 on the power
supply board (0.5 amp).
Blown fuses usually indicates a fault in the

unit. The reason for blown fuses should be

determined and corrected before replacing the
fuse.

120/240 V CONVERSION

The oscilloscope will operate from either
120 or 240 VAC (50/60 Hz) power source. To
adapt the scope to the power source:

1. Remove top section of case.

2. Locate and disconnect voltage selector
plug from connector P5 (Fig. 16).

3. Rotate plug 180° and reinsert in P5 as
shown in Fig. 16.

4. Replace fuse F1 with one of the approp-

riate value (0.7 amp for 120 V or 0.3 amp
for 240 V).

The tapped power transformer may also be
wired to operate from a 100 or 220 VAC power
source. Refer to the schematic diagram and
make corresponding wiring changes at con-
nector P3 (adjacent to P5).

DISASSEMBLY
WARNING
Before attempting any major disassem-
bly, disconnect the main power cord and

discharge high voltage capacitors to
prevent electrical shock.

Disassembly of this oscilloscope, including
removal and replacement of the CRT and
circuit boards, is illustrated in the MECHAN-
ICAL PARTS LIST section of this manual.
Some disassembly may require removal of
front panel knobs. Round control knobs are
secured by set screws. Lever switch knobs
just pull off and push on. Pushbutton knobs
are secured by a flange behind the front panel,
and cannot be removed until the front panel is
removed (or the pushbutton switch assembly is
removed from the front panel).

TROUBLESHOOTING

A complete set of troubleshooting charts
follows, which should help isolate most faults.
Always test the unit for functional operation
and performance to specification after per-
forming a repair.

Power
Transformer Rotate plug to
change voltage
P3 P5
Y A AL AL,
E B8 [oooool |oooool

\ 120V 240V

C— 4
P2 P1

Voltage Selector
Board

Rear Panel
(Inside view)
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Fig. 16. 120/240 V Conversion.
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TROUBLESHOGTING CHART

Check the pilot lamp

-3

Check presence of spot

-

Check the luminance

®-

Check the trace

-3

Check V-AMP operation

-3

Check dual-trace operation

-3

Check sync operation

-2

Check blanking

«(®)-

NG - |
- NG > 2
| NG - 3

NG > 4

NG - 5
* NG -+ 6
» NG +> 7
*» NG - 8

NG — 9

Check calibrating voltage

-3

Repair completed

43
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—— e 7 S 0 W 2 e e

1.

Check the pilot
ltamp

)

Check presence

of spot (Set
SWEEP

TIME/DIVto X Y)

GND

-

Check voltage at CRT
grid terminal 7 in
P301 (X68)

NG

(2

CRT defective

a. D304,305 defective
(X68)

b. Q302 defective { X68)

1C2,4 defective (X74)

o

{Note) 1. Parts without particular notes
NG Check the voltage NG Select the correct belong to the main body.
selector operating voltage 2. X68 — X68-1270-00
3. X73-1210 — X73-1221-00
4. X73-1220 — X73-1220-00
@ 5. X74 — X74-1210-00
a. D320 defectlve(XGB,
b.C335 defective(X68
Check the fuses NG " lc. Power transformer
l defective
Check+108.5V supply Check+ 120V supply Q310 defective (X68),
(at P306 terminal 8 > NG (at P307 terminal 8 NG 1 power transformer
of X68) of X68) defective
LED defective, Poor D318 short-circuited
contact in P304 (X68)
Check - 1.3kV supply Check +15V, +10V, D319, 0308,.:309{315,
(at P301 terminal 9 » NG "8V supplies ( x68) [} NG pef 316, 1C301 circuit
of X68) malfunction
| a. Q301,311,312
Check voltages in X73- V. AMP Check collector defective (X68)
1230'%3 t(yetwe'setn reszec»..‘ NG I defective, p&{ wave form in b NG p#f{ b. T301 defective (X68)
é\'l\lora rator plate an Refer to 4 Q301 (X68) c. Replace protective
' fuse, 0.5A
Check voltage in X74-
1210-00 between termi-
Q31, H. AMP D301 defective
nal 10 and GND and NG P* etective (x74) (X68)
between terminal 11 and


https://www.manualsplus.com/

SERVICE

3.

Check the
luminance

(@)

4.

NG

y

Check + 120V supply

(at P307 terminal 8
of X68)

(9

Check +108.5V supply

(at P306 terminal 8

NG

v

Fig. A. Waveform in Sweep Circuit (Input
2 kHz sine wave, Sweep Time 0.1 ms/div)

Q310 defective (X68)

of X68)

(9

Check collector

NG

\ 4

D318 defective (X68)

wave form of
Q302 (X68)

(29

CRT defective

Check the trace
(with TRIG
LEVEL knob set
to PULL AUTO)

NG

D

Check collector
wave form of Q11

-1 NG

y

Q303~306,313,
D306,307
defective (X68)

(X74)

(See

Fig. A)

Check X-Y voltage
of IC1, No. 6 pin

NG
)

Sweep circuit
malfunction

(in X74, Q6~11,
25,1C1~3)

(3.5V, X74)

9

> NG

4

1C1 detective (X74)

Q18 malfunction
(X74)

No. 6 pin of IC5
(trigger AMP output)

No. 8 pin of IC1

(Schmitt output)
3v

No. 2 pin of IC2
(frep-flop gate “R*’)

3V

No. 13 pin of 1IC2
(frep-flop gate “S"’) 3

\
0
No. 8 pin of IC2
{frep-flop gate “Q") 3 5V
0
Collector of Q11
(Miller integrator ,q
output)
2V
Collector of Q305
(X68) (unblanking
output) 50V
18V
0

o

2mS

F——

(Broken lines = free running)
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Check V-AMP
operation
(single-trace)

(9

6.

Check dual-trace
operation

Check circuit operation

(voltage) of faulty CH

(9

1C103,104, 0D112,113
defective (X73-1210)

Check voltages at
P401,402

CH1: Maltfunction in
Q101~110, IC101
(X73-1210)

CH2: Malfunction in
Q111~122,
(X73-1210)

(X73-1220 test pins)

@ ‘

NG

Check collector voltages
of Q410,411 (radiator
panels of X73-1220)

Malfunction in Q123~126
(X73-1210), Q401~402
(X73-1220)

NG

(o

Malfunction in
Q414~417 (X74)

D

o . Either CH
NG in trouble
Both CH’s
in trouble

> NG

Check CHOP operation
> (with SWEEP TIME/DIV
knob set to 0.5~ 1mS)

AMP circuit with faulty voltages
(X73-1220)

a. Q403,5,7,8,10,12,18

b. Q404,6,9,11,13,19

o

1C4 defective (X74)
b. 1C103,104 defective

(See Fig. B)

Check ALTER operation
{(with SWEEP TIME/DIV
knob set to 0.5mMS~1uS)

NG

(X73-1210)
L2 broken (X74)
d. S106 defective (X73-1210)

o

NG

Poor contact in S2d,e (X 74)

t———nms—-i

2ms

(SWEEP TIME/DIV 1mS)

1mS

4V -
CHOP in
operation
0.4V
ov
av---
ALTER in
operation
0.4Ve—ri
oV

(SWEEP TIME/DIV 0.1mS)

LFivg. B. J1 Clock Pulse Waveforms at Terminal 5.
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- oo v v e 2 o

7.

Check wave form
Check sync NG Check EXT sync > NG of ICS, pin No. 6,7

operation (X 74)
@ (See Fig. A)
@ Check wave

form at No. 8 | NG #] Q15, 1C1 defective (X74)
pin of 1IC1(X74)

= NG Q12,13, I1C5 defective (X74)

4

—()—

: Q107,108,127

Ch
8 Check sync in ol NG Wa::kf::’r:e::m ol NG |t defective (X73-1210)

(9

—®—

Q16, D17 defective
(X74)
Check AUTO Q4~625 I1C2
FREE RUN NG defective (X74)
operation
' L
Q14, D13,14
Check AUTO - NG wd{ defective
8 LEVEL operation (X74) Check FRAME/LINE NG
. operation
Check wave
1C4 def i
Check unblanking NG p=—p{ formatNo. 11 > NG b (iwf,e ective 1C5 defecti
pin of IC4(x74) (x7a) e
@ Check collector
Q303~306, 313
wave form of 1 NG > . y
Q304 (X68) defective (X68)
o (See Fig. A)
Check collector
Q302, 306,307
wave form of NG . -
Q302 (X68) defective (X68)

3

D304,305
defective (X68)
9.
Check wave form
X . | Q1~3, D1
of calibrating NG defective (X68)
voltage

() .

IRopair completed
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CALIBRATION

GENERAL

This oscilloscope was calibrated at the
factory before shipment. Readjustment is
recommended only if repairs have been made
in a circuit affecting calibration or if you have
reason to believe the unit is out of calibration.
Complete calibration procedures are given in
this manual. However, calibration adjust-
ments should be attempted only if the proper
test equipment is available, and you are exper-
ienced and qualified in its use. If the the test
equipment used for calibration is less accurate
than specified, the accuracy of the oscillo~
scope will be proportionately degraded. Per-
form related adjustments only in the specified
sequence to prevent undesirable interaction of
adjustments.

CALIBRATION CHECK

A general check of calibration accuracy
may be made by displaying the output of the
CAL 1kHz _JL 0.5V p-p terminal on the screen
of the oscilloscope. This test signal provides a
square wave of 0.5 volt peak-to-peak 3%, and
period of 1 millisecond #3%. This signal may
be used for probe compensation adjustment
and for an approximate check of amplitude
and time accuracy. However, the CAL signal
should never be used for performing recali-
bration adjustments; a signal source with amp-
litude and time accuracy of 0.5% or better
should be used for performing calib\ration ad-
justments.

TEST EQUIPMENT REQUIRED

" following items of test equipment are
wirrnended for calibration of the Model
179, 1479A or 1479B Oscilloscopes.
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DC Voltmeter. 1% or better accuracy in
the 100 mV to 200 V range (B & K-Precision

Model 2815 or 2831 or equivalent).

High Voltage Multiplier Probe. 3% or
better accuracy at 1.5 kV. Input impedance
100 megohms or greater (B & K-Precision
Model PR-28 or equivalent).

Sine and Square Wave Generator. 100 Hz
to 100 kHz range. Amplitude variable from
10 mV to 10 V peak-to-peak. Sine wave dis-
tortion 1% or less (B & K-Precision Model
3010, 3020, 3025, or 3030).

Fabricated RF Oscillator (Fig. 18).

Frequency Counter. 0.5% or better ac-
curacy. 10 Hz to 10 MHz range (Any B & K-
Precision frequency counter).

Oscilloscope Calibrator. Amplitude ac-
curacy of 0.5% or better at 1 kHz at peak-to-
peak amplitude of 50 mV, 0.5 V, 5 V and 10 V.
Time marker accuracy of 0.5% or better at
periods of 1 ms, 20 s, 0.5 s, and 0.2 s, Pulse
rise time 4 ns or less (Zi-Tech 303, Ballantine
Model 6125, or Tektronix Model PG-506 Cali-
bration generator, PG-501 Time Mark Gener-
ator and TM-500 Series Mainframe, or equiv-
alent).

Sweep Generator. At least 1 kHz to
30 MHz sweep. Amplitude flatness to 30 MHz
within +3%. Frequency markers every 5 MHz.

PRELIMINARY PROCEDURE

Make sure that the line voltage is within
105-130 VAC for 120 volt operation or within
210-260 VAC for 240 volt operation. Warm up
the oscilloscope and the calibrating instru-
ments thoroughly (30 minutes) before starting.
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~
Before starting adjustments, set operating
controls as specified in Table 1. Each pro-
cedure assumes the operating controls to be in
this initial condition and instructs any changes
required.
NAME OF KNOB POSITION
INTENSITY 3 o'clock
FOCUS optimum position
MODE CH A
V POSITION mechanical center
(CH A and B)
VOLTS/DIV 5 mV/div
(CH A and B)
VARIABLE CAL
(CH A and B)
AC-GND-DC DC (GND for no
(CH A and B) input signal)
CH B POLARITY NORM
SOURCE CH A
- COUPLING AC
SLOPE 4"
TRIG LEVEL mechanical center
PULL AUTO pulled out
FIX/NORM NORM
SWEEP TIME/DIV 1 ms/div
SWEEP VARIABLE | CAL
H POSITION mechanical center
PULL X5 MAG pushed in
VIDEO/NORM NORM
Table 1. Initial Control Settings
for Calibration Adjustments.
™~
POWER SUPPLY ADJUSTMENTS
Low Voltage Adjustment and Power Supply
Voltage Checks
“ 1. Connect a dc voltmeter to measure the

voltage at P306, pin 8 with respect to
chassis ground.
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2.

3.

Adjust VR304 to +108.5 V +1% for Model
14798, or to +107 V 11% for Models
1474, 1479, and 1479A.

Connect a dc voltmeter to measure the
voltage at each of the points listed in
Table 2 with respect to chassis ground.
Voltage readings should also be approxi-
mately as listed in Table 2.

MEASURE VOLTAGE
P306, pin 2 -8V
P306, pin 3 +5V
P306, pin 4 +15V
P306, pin 5 +10V
P307, pin 8 +120 V *

¥ = 4124 V for Model 1479B

Table 2. Power Supply Checks.

High Voltage Adjustment

1.

2.

Connect a dc voltmeter with high volt-
age, high impedance probe (at least 100
Megohms impedance) to P301 pin 9.

Adjust VR303 to obtain ~1.5 kV for Model
1479B, or -1.9 kV for Models 1474, 1479,
or 1479A.

INTENSITY AND DISPLAY ADJUSTMENTS

FOCUS and ASTIGmatism Adjustment

Adjust the focus and astigmatism as out-

lined in the OPERATOR MAINTENANCE sec-

tion.

Intensity Theshold Adjustment

1.

2.

Set the LEVEL control to the AUTO
position (out) to obtain a sweep.

Adjust VR302 so the trace just disap-
pears as the INTENSITY control is re-
duced to the 10 o'clock position.
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Blanking Adjustment
1. Set SWEEP TIME/DIV control to 0.2 s
(fastest speed). The LEVEL switch must
pulled (AUTO position) to obtain trace.
2. Use the minimum INTENSITY setting
that will produce a visible trace. With
the correct setting, some of the trace
will be visible, but the beginning of the
trace will not appear.

3. Adjust TC301 to unblank the trace at the
earliest possible point; i.e., so the trace
becomes visible as far to the left as
possible,

Pattern Distortion

This adjustment does not apply to Model
1479B.

1. Select X-Y operation (set SWEEP TIME/

DIV switch to CH B).
2. Apply a 1 kHz sine wave to the CH A
input and a 100 Hz sine wave to the
CH B input.

Adjust amplitudes of the 1 kHz and
100 Hz inputs (and/or CH A and CH B
attenuators) for approximate 8 X 8 divi-
sion display.

4. The ideal display is shown in Fig. 17. If
the display is similar to (a) or (b), adjust
VR301 to achieve pattern (c).

5. Readjust FOCUS and ASTIGMATISM if
required.

VERTICAL AXIS ADJUSTMENTS
Vertical Centering

The first vertical axis adjustment is to
establish dc balance in the vertical output
amplifier. This is accomplished by shorting
the input of the output amplifier to eliminate
any residual unbalance from the preamplifier
section, and adjusting for a vertically centered
trace.
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T

8div

|

I-iiss—than 2mm

o

8div

{c)

Fig. 17. Pattern Adjustment.

1. Short P401 to P402 on vertical amplifier
board.
2. Adjust VR402 to center trace vertically.
3. Remove short from step 1.
DC Balance

Adjust the DC balance as specified in the
OPERATOR MAINTENANCE section.

Channel B Polarity and Position Adjustments

1. Set Channel A and Channel B AC-GND-

DC switches to GND position.


https://www.manualsplus.com/

CALIBRATION

2. Set MODE switch to CH B. Select AUTO
triggering to obtain trace.

3. Alternately select normal and inverted
polarity with CH B POLARITY pushbut-
ton switch., Adjust VR112 so CH B trace
does not shift when CH B POLARITY
switch is operated.

4, Select DUAL Mode.

5. Verify channel A and B POSITION con-
trols are mechanically centered. Be sure
to use center of mechanical rotation. If
necessary, loosen knob set screw and re-
position knob pointer to top (12 o'clock).

6. Adjust VR105 and VR402 to superimpose
both traces in the center of screen.

Vertical Gain Adjustments
1. Set MODE switch to CH A.

2. Apply calibrated 20 mV p-p 1 kHz square
wave to CH A input.

3. Set CH A VARIABLE control to CAL and
VOLTS/DIV to 5 mV.

4. Adjust VR401 for exactly 4 divisions
vertical amplitude.

5. Repeat the procedure for CH B, adjust-
ing VR110.

Input Capacitance \

The object of this procedure is to equalize
the input capacitance for all sections of the
vertical attenuator. This is accomplished by
first using the non-adjustable capacitance of
the input FETs on the non-attenuated range
(5 mV/div) as reference, then trimming the
input capacitor of each attenuator section to
match. A measurement corresponding to the
reference capacitance is established by con-
necting it as the tuning capacitor of a test
oscillator (Fig. 18). This causes the test oscil-
lator to operate at a reference frequency. The
reference frequency is measured on a fre-
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quency counter. The specific frequency at
which the test oscillator operates is not crit-
ical, but the frequency should be stable at
approximately 5 MHz. The attenuator is then
switched to other ranges. For each attenuator
section, the associcated trimmer capacitor is
adjusted so the test oscillator again operates
at the reference frequency. A non-metallic
tool should be used for adjusting trimmers.

1. Build the test oscillator shown in Fig. 18
and connect it to the frequency counter
and the CH A input of the oscilloscope as
shown. No input signal is applied during
this procedure

T0

SCOPE  100pF NPO 2N5458
182-011-9-001
?_‘)l_ 47pF NPO
031-002:9-001  TEN
= M )
coiL 4 \H/
044-010-9-001 1 a7k COUT!?TE
=~ R
30 pF NPO
031-014-9-001 = -v—-g)
é w00
9
Jijij——">
“ W
TRANSISTOR 1

BATTERY =
BOX 2-5/8x1-5/8x2"

.022,F

=

Fig. 18. Schematic of Test Oscillator
for Input Capacitance Adjustment.

2. Turn on the oscilloscope to stabilize the
input capacitance of the input FET amp-
lifier.

3. Set CH A VOLTS/DIV control to 5 mV,

4. Measure and record reference frequency
of test oscillator on frequency counter.

5. Set CH A VOLTS/DIV control to other
ranges and adjust corresponding trimmer
to match reference frequency recorded
in step 4, as listed in Table 3.
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Connect test oscillator to CH B INPUT
and repeat adjustments for CH B as list-
ed in Table 4.

CH A VOLTS/DIV ADJUST
5 mV reference
50 mV TC102
0.5V TC104
5V TC111

Table 3. CH A Input Capacitance

Adjustments
CH B VOLTS/DIV ADJUST
5 mV reference
50 mV TC107
0.5V TC109
5V TC112

Table 4. CH B Input Capacitance
Adjustments.

Input Capacitance, Alternate Method

An alternate method of adjusting input
capacitance, although not as accurate as the
previous method, may be used if the test oscil-
lator of Fig. 18 is not available. This method
requires the simpler network shown in Fig. 19.
This network is essentially a 2:1 probe, since
the 1 M{ resistance of the network and the
1 MQ input resistance of the vertical attenua-
tor form a voltage divider. A 10:1 probe could
also be used, except that a square wave of at
least 100 volts p-p (not commonly available)
would be required for adjustment of the
5 V/div attenuator setting.

1. Connect the network of Fig. 19 between
a square wave generator and the CH A
INPUT of the oscilloscope.

2. Set the CH A VOLTS/DIV control to

5 mV and apply sufficient 1 kHz square

wave for 5 divisions amplitude. Set

sweep time for one or two cycles of dis-
played square wave.

3. Adjust the external trimmer for the ideal
square wave characteristic per Fig. 20.
This is the reference square wave. The
external trimmer should not be readjust-

ed after this step.

In turn, set the CH A VOLTS/DIV control
to 50 mV, 0.5 V, and 5 V ranges. At each
setting, increase the square wave gener-
ator output to display a square wave of 2
to 5 divisions amplitude. Adjust the cor-
responding internal trimmer (see Table 3)
to match reference square wave char-
acteristic displayed in step 3.

Repeat adjustments for CH B, adjusting
the trimmers listed in Table 4.

Rin
IMQ
1% 10

o OSCILLOSCOPE
INPUT
FROM iz
SIGNAL NEEG—¢ {

W

SOURCE \\
L

\ Cin

\  4-40pF //

[

Fig. 19. Network for Alternate
Input Capacitance Adjustment.

U

Igeal

Qvershoaot Undershoot
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Fig. 20. Adjusting 1 kHz Square Wave
Characteristic.
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Vertical Attenuator Frequency Compensation

The purpose of this procedure is to equal-
ize frequency compensation trimmers for all
sections of the vertical attenuator. This is
accomplished by first applying a 1 kHz square
wave in an unattenuated range (5 mV/div) and
using the displayed waveform for reference.
The vertical attenuator is then switched to
other ranges and the corresponding trimmer
adjusted to obtain the same square wave char-
acteristics as the reference waveform.

This procedure must be performed after
the "Input Capacitance” adjustments.

1. Set CH A VOLT/DIV control to 5 mV and
apply 1 kHz square wave signal. Adjust
signal generator level to 20 mV p-p,
which should give a square wave display
of 4 divisions amplitude. Set sweep time
to display one or two cycles of square

wave signal.

Observe square wave characteristics for
reference. See Fig. 20 for desired wave-
shape.

In turn, set the CH A VOLTS/DIV control
to 50 mV, 0.5 V, and 5 V ranges. At each
setting, increase the square wave gener-
ator output as listed in Table 5. This will
display a square wave of 2 to 4 divisions
amplitude. Adjust the corresponding
trimmer listed in Table 5 to match the
reference square wave characteristic
displayed in step 2.

Repeat adjustments for CH B;\adjusting
the trimmers listed in Table 6.

CHA
VOLTS/DIV INPUT ADJUST
5 mV 20 mV p-p Reference
50 mV 200 mV p-p TC101
0.5V 2 Vp-p TC103
5V 10 V p-p TC105

Table 5. CH A Vertical Attenuator
Frequency Compensation Adjustments.
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CHB
VOLTS/DIV INPUT ADJUST
5 mV 20 mV p-p ]| Reference
50 mV 200 mV p-p TC106
0.5V 2 Vpp TC108
5V 10 Vp-p TC110

Table 6. CH B Vertical Attenuator
Frequency Compensation Adjustments.

Vertical Amplifier Frequency Compensation

These adjustments of the vertical output
amplifier extend the -3 dB bandwidth to at
least 30 MHz. Proper adjustment is critical to
accuracy and non-distorted display at high
frequencies. The best results can be obtained
by alternately using a combination of two
methods. The first is by observing the leading
edge of a 100 kHz square wave and adjusting
for best waveshape. The second is by observ-
ing the frequency response display using a
sweep generator with a flat response from
1 kHz to at least 30 MHz. Since all adjust-
ments interact to some degree, it is advisable
to repeat the procedure until no improvement
can be obtained, typically three times.

1. Set MODE and SOURCE switches to
CH B and CH B VOLTS/DIV to 5 mV.

2. Apply 100 kHz square wave with fast rise
time to CH B input. The square wave
must be terminated into 50 ohms.

3. Adjust square wave amplitude for 6 divi-
sions of amplitude.

4. Rotate SWEEP TIME/DIV control from

215 to 0.2 s, observing the leading edge
of the square wave as in Fig. 21. Make
adjustments in the sequence listed in
Table 7 for best overall square wave
characteristic. Overshoot must be less
than 3% (0.2 division). However, do not
eliminate all overshoot as high frequency
response will be degraded.


https://www.manualsplus.com/

CALIBRATION

SWEEP TIME | ADJUST FUNCTION

/
!
i

- 2 1s/div TC403 Mid-Freq
2 1s/div VR404 Mid-Freq
1 ps/div TC401 Hi~-Freq
1 1s/div VR403 Hi-Freq
L7 - 0.5 ws/div TC402 Hi-Freq
@2 (o1 0.2 1s/div TC404 Hi-Freq
' 0.2 ws/div VR405 Hi-Freq

\
\

Table 7. Vertical Amplifier Frequency
Compensation Adjustment Sequence.

5. Disconnect 100 kHz square wave gener-
ator and connect rf output of sweep

—F I generator to CH B input. Set generator

\c‘, 05:¢

to sweep from 1 kHz to at least 30 MHz
") with frequency markers each 5 MHz. A

T — 100" 3% display similar to Fig. 22 should be dis-
played. Set sweep generator level for 6
£ i 39 divisions amplitude at lower frequencies.
Repeat adjustments of step 4 for smooth ~
roll off at higher frequencies and ampli-
tude of at least 4.2 divisions (-3 dB) at
30 MHz.

S
:

+

4.2 div

(MIN. AT
30MHz)

e

IOMHz 20MHz 30MHz 40MHz S5O0MHz

(d) 0.2::s (e) 0)*&

(f) 0.2¢s

Fig. 21. Vertical Amplifier )
Frequency Compensation Adjustment. Fig. 22. Frequency Response Display.
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Repeat procedure if needed for optimum
waveform and frequency response curve.

Switch to dual-trace mode and simultan-
eously apply sweep generator signal to
both CH A and CHB. Use CH A and
CH B POSITION controls to superimpose
frequency response curves, Adjust
TC113 so channel A response curve most
closely matches channel B.’

Final Vertical Adjustment

Repeat "DC Balance" adjustments for

channel A and B. This is a very important step
that must be performed before "Triggering
Adjustments".

HORIZONTAL AXIS ADJUSTMENTS

Sweep Time and Sweep Length

l'

2.

3.

Set SWEEP TIME/DIV control to 1 ms
and apply 1 ms marker signal to CH A.

Apply 1 ms time mark (+0.5%) or 1 kHz
square wave (+0.5%).

Adjust VR15 so 10 marks exactly occupy
9 divisions as shown in Fig. 23 (first mark
may not be visible).

Adjust VR6 for total sweep length to
approximately 10.5 divisions (F%23).

115, 0.5 15 and 0.2 5 Sweep Time Adjustments

1.

Set SWEEP TIME/DIV control to 1 s,
0.5 15, and 0.2 s while applying the cor-
responding marker signal (see Table 8) to
display 11 waves on the CRT screen.

Adjust TC1l, TC2, and VR5 so that the
11 markers occupy exactly 10 divisions
(Fig. 23). The first marker may not be
visible. ’
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—— Exactly 9 divisions ——

f———— Approx. 10-1/2 divisions —

Fig. 23. Sweep Time and Sweep Length

Adjustment,
SWEEP TIME | MARKER SIGNAL | ADJUST
1 ms/div 1 ms VR15
1 s/div 11s TC1
0.5 us/div 0.5 18 TC2
0.2 1s/div 0.2 1s VRS

Table 8. Sweep Time Adjustments.

Linearity Adjustment

Early Model 1474 does not include linear-

ity adjustments TC3 and TC4.

1.

Select 20 1s/div sweep time and 5X MAG.
Apply 250 kHz sine wave at 6 divisions
amplitude. Adjust TC3 for best linearity

i.e., so each cycle has equal spacing
(Fig. 24).

Set sweep time to 0.2 s and apply
25 MHz sine wave at 2 divisions ampli-
tude. Pull 5X MAG switch out and use
horizontal POSITION control to start
wave at left edge of scale. Adjust TC4
for best linearity (Fig. 24).
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Linearity adjustments interact with
sweep time calibration adjustments.
Recheck sweep time calibration. If
necessary, repeat sweep time and linear-
ity adjustments to eliminate interaction.

3.

!
[av.,

With 1 ms markers still applied, set
sweep time to 0.2 ms/div. Without 5X
MAG there should be three markers dis-
played (Fig. 25). Set horizontal POS-
ITION control so center marker is in
center of screen.

Alternately push and pull PULL 5X MAG
knob, being careful not to rotate the
POSITION control. Adjust VR10 (Model
1474 and 1479) or VR17 (Model 1479A
and 1479B) so center marker is at same
point with X5 MAG on and off,

Fig. 24. Linearity Adjustment.

Horizontal POSITION Adjustment

1.

Set SWEEP TIME/DIV control to 0.2 ms
and apply 1 ms marker signal to CH A to
display three pulses on screen (Fig. 25).

Set horizontal POSITION control at
mechanical center. Be sure to use the
mechanical center of rotation. If neces~
sary, loosen knob set screw and reposi-
tion knob pointer to top (12 o'clock)
before adjustment. Adjust VR13 (Model
1474 and 1479) or VR16 (Model 1479A
and 1479B) to center pulses on screen
(Fig. 25).

X5 MAG Centering and Gain Adjustments

1.

Set SWEEP TIME/DIV control to 1 ms
and apply 1 ms marker signal to CH A
input. Markers will be 1 division apart
(Fig. 25).

Pull out the PULL 5X MAG knob and
adjust VR14 (Model 1474 and 1479) or
VR18 (Model 1479A and 1479B) so there
are 5 divisions between marks (Fig 25).

1ms

x5 MAG

Fig. 25. X5 MAG Centering
and Gain Adjustment.

X Position Adjustment
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Set CH B position control to mechanical
center (pointer to 12 o'clock).

Set channel AC-GND-DC switch to GND.
Select X-Y operation (SWEEP TIME/DIV
to CH B). Turn down INTENSITY to
prevent spot from burning tube.

Adjust VR12 (Model 1474 and 1479) or
VR14 (Model 1479A and 1479B) to center
spot on screen.
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X Gain Adjustment

1.

Set Channel B AC-GND-DC to AC,
VOLTS/DIV to 5 mV, and VARIABLE to
CAL.

Apply calibrated 20 mV p-p, 1 kHz

square wave to channel B input.

Adjust VR111 to obtain 4 divisions of
horizontal deflection (Fig. 26).

—d
- 4 div ——— -'

Fig. 26. Horizontal Gain Adjustment.

TRIGGERING ADJUSTMENTS

Off-Set Adjustment

1.

4.

5.

Set LEVEL control to mechanical center.
Be sure to use center of mechanical
rotation. If necessary, loosen knob set
screw and reposition knob pointer to top
(12 o'clock).

Set VIDEO and FIX switches to NORM
and COUPLING to AC.

Short IC5, pins 1 and 2 (P14 and P15 on
Models 1474, 1479, and 14794; P13 and
P15 on Model 1479B).

Connect a calibrated oscilloscope to the
wiper of SLOPE switch S5a (P13 on
Models 1474, 1479, and 1479A; P14 on
Model 1479B).

Alternately change SLOPE switch setting
between (+) to (-) and adjust VR7 (Model
1474 and 1479) or VR10 (Model 1479A
and 1479B) for minimum voltage change
when switch is operated. This compen-
sates for any dc offset in Schmitt trigger
ICS.

Trigger Slope Balance

This procedure applies to Model 1474 and
1479 only.

1. Remove the short from IC5, pins 1 and 2
(from previous "Off-Set Adjustment”).

2. Apply 1 kHz sine wave signal and adjust
for 6 divisions amplitude on display.

3. With TRIG LEVEL control centered,
alternately switch between (+) and (~)
SLOPE. Adjust VR16 so starting point of
waveform does not shift vertically when
SLOPE switch position is changed.

TRIG LEVEL Center Adjustment

This procedure applies to Model 1479A and
1479B only.

1. Continue to monitor the voltage from
SLOPE switch S5a (as in previous "Off-
Set Adjustment" procedure).

2. TRIG LEVEL control must remain at its
mechanical center (12 o'clock).

3. With no input signal applied (both AC-
GND-DC switches set to GND), alter-
nately connect and remove the short
across IC5 input, pins 1 and 2. Adjust
VR7 so voltage does not change when
short across IC5 input is removed.

(+) and (-) Trigger Adjustment

This procedure applies to Model 1479A and
1479B only.

1. Set TRIG LEVEL control to its mechani-
cal center (12 o'clock).

2. Apply 1 kHz sine wave to CH A to dis-
play 6 divisions of amplitude.

3. Set SLOPE to positive (+). Decrease
waveform amplitude and adjust VR12 to

trigger at less than 0.5 div amplitude as
displayed on CRT.
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Set SLOPE to negative (-) and adjust
VRI11 to trigger at less than 0.5 div amp-
litude as displayed on CRT.

Check that the starting point of the
waveform does not shift when the SLOPE
switch is changed between (+) to ().

FIX Adjustment

This adjustment applies only to Model

1474, 1479, and early 1479A (Before Serial No.

99-09601)

1. Set FIX/NORM switch to FIX position.

2. Apply 1 kHz sine wave to CH A to dis-
play 6 divisions of amplitude.

3. Reduce signal level and adjust VR9 so

signal will trigger below 0.5 div, and so
starting point of waveform does not shift
when SLOPE switch is changed from (+)
to (-).

CH B DC Coupling Adjustment

1.

2.

3.

4.

5.

Set MODE switch to CH B.

Apply 1 kHz sine wave at 6 div amplitude
(input signal must not contain a dc com-
ponent).

Using AC COUPLING, adjust TRIG
LEVEL control so starting point of wave-
form does not change when SLOPE
switch is changed between (+) and (-).
This step applies to Model 1474 and 1479
only. Adjust VR11 so starting point of
waveform does not shift when COUP-
LING switch is changed between AC and
DC.

This step applies to Model 1479A and
1479B only. Set VR19 to mechanical
center. Adjust VR13 so starting point of
waveform does not shift when COUP-
LING switch is changed between AC and
DC. If VR13 reaches adjustment 'limit,
alternately adjust VR19 and VR13.

CH A DC Coupling Adjustment

1.

2.

3.

Set MODE switch to DUAL and COU-
PLING switch to DC.

Connect same 1 kHz sine wave to CH A
and CH B inputs. Adjust for 6 div ampli-
tude.

Adjust VR113 so starting point of wave-
form does shift when SOURCE switch is
changed between CH A and CH B.

CAL SQUARE WAVE ADJUSTMENTS

1.

Perform vertical axis and horizontal axis
calibration before adjusting CAL square
wave.

Connect CAL 1 kHzJ L 0.5 V P-P term-
inal on front panel to CH B. Set SWEEP
TIME/DIV to 0.1 ms/div and VOLTS/DIV
to 0.1 V/div.

Adjust VR1 to display 0.5 volts peak-to-
peak (5 divisions amplitude at 0.1 V/div
sensitivity).

Adjust VR2 for 0.5 ms time period for
the positive half of the square wave
(5 divisions at 0.1 ms/div sweep time).
Adjust VR3 for 0.5 ms time period for
the negative half of the square wave.
See Fig. 27.

500 s
l VR 2

TT

0.5V
5 P-P
div VRI

PR

a=b=>5dv
¢=10div £0.2div

I
-2

Fig. 27. CAL Square Wave Adjustment.
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PERFORMANCE TESTS

Vertical and Horizontal Positioning

After calibration, the vertical and hori-
zontal positioning is tested by operating the
POSITION controls. The trace should move at
least 4 divisions either side of the vertical
center of the screen.

Rise Time

Rise time is the interval required for a
pulse to rise from 10% to 90% level of transi-
tion. This oscilloscope is rated at a rise time
of 11.7 ns or less. To check rise time use a
signal with a rise time of 4 ns or less. Term-
inate the signal source in 50 {Is to prevent
ringing.

1. Apply a 4 ns or less rise time signal to
CH A ipnut.
2. Set unit to its fastest sweep speed
(0.2 1s/div, VARIABLE to CAL, and 5X
MAG on). The sweep time is now 40 ns
per division.

Adjust display to 6 divisions of ampli-
tude.

Locate 10% and 90% amplitude points.
The time (horizontal) between 10 and
90% should be 12 ns or less (3 mm) as
shown is Fig. 28.

Repeat steps 1 thru 4 for channel B.

e

To measure oscilloscope rise time direct-
ly, the rise time of the input signal must be at
least three times faster than that of the oscil-
loscope. The "observed" rise time is the cas-
caded rise times of the pulse and the oscillo-
scope's rise time.
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The formula for calculating rise times is:

A =1/B?+C?

Where: A is observed rise time.
B is pulse rise time.
C is scope rise time.

The effect of the pulse's rise time is
almost negligible if its rise time is at least
three times faster than that of the oscillo-
scope being measured. The effect increases as
the rise time approachs that of the scope.
Never use a pulse with a rise time of 12 ns or

more. If the input signal has a rise time of
4 ns or more the oscillosope's rise time can be

calculated by:
c =/Aa%-B?

Where:A is the observed rise time.
B is the pulse rise time.

C is the scope rise time,

Do not inciude overshoot
in measurement, If present

’| ‘<—Fﬁse Time 0.3 div. max.

-
s

{ -

— — 100% ——
0.6 div 0% [)

90% i

i
|
i
i

6 div
|

i
|
[
i

+—-10% |
0.6 div i

— — 0%

/)

weep Time = 40 ns/div
(0.2 1s/div and X5 MAQG)

Fig. 28. Rise Time Measurement.
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VERTICAL AMPLIFIER BOARD
(For Model 1474, 1479, 1479A, and 1479B)
VR101 CH A Vari. Atten Bal TC103 CH A 100:1 Sq Wave Comp
VR103 CH A Step Atten Bal TC104 CH A 100:1 Input Capacitance
VR105 CH A Vertical Position TC105 CH A 250:1 Sq Wave Comp
VR106 CH B Vari. Atten Bal TC106 CH B 10:1 Sq Wave Comp
VR108 CH B Step Atten Bal TC107 CH B 10:1 Input Capacitance
VR110 CH B Gain TC108 CH B 100:1 Sq Wave Comp
VR111 X-Gain TC109 CH B 100:1 Input Capacitance
VR112 CH B Polarity Invert TC110 CH B 250:1 Sq Wave Comp
VR113 CH A DC Trig Level TC111 CH A 250:1 Input Capacitance
TC101 CH A 10:1 Sq Wave Comp TC112 CH B 250:1 Input Capacitance
TC102 CH A 10:1 Input Capacitance TC113 CH A High Frequency
———— — —  — —————————————— |
ﬁj VERTICAL OUTPUT AMPLIFIER BOARD
(For Model 1474, 1479, 1479A and 1479B)
VR401 CH A Gain VR405 High Freq Response
VR402 CRT Vertical Centering ) TC401 High Freq Response
(CH B Position) TC402 High Freq Response
VR403 High Freq Response TC403 Mid Freq Response
VR404 Mid Freq Response TC404 High Freq Response
HORIZONTAL SWEEP BOARD HORIZONTAL SWEEP BOARD
(For Model 1474 and 1479) (For Model 1479A and 1479B)
VR 1 CAL Amplitude VR 1 CAL Amplitude
VR 2 CAL 0V Period VR 2 CAL 0V Period
VR 3 CAL 0.5V Period VR 3 CAL 0.5V Period
VR 5 0.2 us Sweep Time VR 5 0.2 s Sweep Time
VR 6 Sweep Length VR 6 Sweep Length
VR 7 Offset VR 7 Trigger Level Centering
VR 9 FIX Level VR 9 FIX Level (early 1479A only)
VR10 X5 MAG Center VR10 Offset
VR11 DC Trigger Level VR11 (-) SLOPE
VR12 X Position VR12 (+) SLOPE
VR13 Horizontal Position VR13 DC Trigger Level
VR14 X5 MAG Gain VR14 X-Position
VR15 Sweep Time (1 ms) VR15 Sweep Time (1 ms)
VR16 Trigger Slope Balance VR16 Horizontal Position
TC1 1 15~50 s Sweep Time VR17 X5 MAG Centering
TC 2 0.5 s Sweep Time VR18 X5 MAG Gain
TC 3 1 15-50 18 Swee;\l;inea:ity VR19 CH B DC Coupling Level
(not on early 1474) TC 1 1 15-50 s Sweep Time
TC 4 0.5 15 Sweep Linearity TC 2 0.5 s Sweep Time
(not on early 1474) TC 3 1 15-50 1s Sweep Linearity
TC 4 0.5 15 Sweep Linearity
POWER SUPPLY BOARD POWER SUPPLY BOARD j
(for Model 1474, 1479, and 1479A) (for Model 1479B)
VR301 Pattern Distortion VR302 INTENSITY Threshold
VR302 INTENSITY Threshold VR303 -1.5 kV Adj.
VR303 -1.9 kV Adj. VR304 +108.5 V Adj.
VR304 +107 V Adj. TC301 Blanking
TC301 Blanking

Table 9. Functions of Adjustments.
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Fig. 29. Locations of Calibration Adjustments.
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PARTS LIST

This section includes exploded views of the oscilloscope with accom-
panying mechanical parts list, a packing drawing with accompanying parts
list, and an electrical parts list referenced to the schematic diagrams.

U.S.A. PARTS ORDERING INFORMATION

There is a minimum charge for each invoice. Orders will be shipped
C.O.D. unless previous open account arrangements have been made or
remittance accompanies order. Advance remittance must cover handling,
postage or express charges. Specify model and serial number when ordering

replacement parts.

ORDER REPLACEMENT PARTS FROM:

B & K-Precision, Factory Service Operations
Maxtec International Corporation
6470 West Cortland Street
Chicago, Illinois 60635
Tel (312) 889-1448
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PARTS LIST Mechanical Parts

INDEX B & K-PRECISION
NUMBER DESCRIPTION PARTNUMBER 1 2 3 4

Parts List for Fig. 30.

1 Trace Rotation Control (VR206) ....vvcvese... 008-267-9-003 X
2 ASTIG Variable Resistor (VR209) e e v v v e v seeess 008-226-9-005 X X X X
3 Push Switch (NORM/FIX) vt eevecroneonenss 088-032-9-001 X X X X
4 Frame . ....... e eees et s e e eeee. 254-029-9-001 X

4 Frame . veeeeeesossscscscssscsssssseessss 2£54-039-9-001 X X X
5 Bracket « o cveesescosncosssoncnsnsessssss 251-192-9-006 X

5 Bracket « e o s evensesnososocsssesssscessss 251-420-9-001 X X X
6 Lever Switch (S106) ¢ vvvvvteeennecoooasss . 080-004-9-002 X X X X
7 Rotary Switch (5103, S104) .. .coveveeneeennns 083-212-9-001 X X X

7 Rotary Switch (S103,S104) ... oot v v vvneenen . 083-266-9-001 X
8 Lever Switch (S101,S102) . v v v e e vvvonncancenn 080-003-9-001 X X X X
9 Position Control (VR104, VR109) ¢ o v v v v v v v e 008-298-9-003 X X X X
10 Variable Resistor ¢ oo veesovncececcann eeees. 008-298-9-002 X X X X
11 Focus Control (VR205) +vceevevceccens eeee.. 008-235-9-001 X X X X
12 Intensity Control (VR201) . v cveveevseensaesss 008-267-9-002 X X X X
13 Vertical Amplifier Board. ... cccevveeeveecenn 523-177-9-002 X X X X
14 Power Supply Board ...ccceceeeenn see s nn . 523-177-9-005 X X X

14 Power Supply Board ...ccccecereccecscccans 523-432-9-001 X
15 Shield Case «cvvevvvveccenasasssnsse ceeesess 256-064-9-004 X

15 Shield Case eveeeseseanescsansssosasessss 256-120-9-001 X X

15 Shield Case v vveseeseescoscasacacsasensss 256-158-9-002 X
17 Horizontal Sweep Board .. .ceoeeeeoeeeeeesss 523-177-9-004 X

17 Horizontal SweepBoard ......cc0veeveeeannnn 523-277-9-001 X

17 Horizontal Sweep Board ......cccveveeoceans 523-298-9-001 X X
18 Variable Resistor (VR4) . . o v vt eeeeeesnconcens 008-298-9-006 X X
19 Rotary Switch (S2) v v v v v v v vnneeeeeneeene ... 083-212-9-002 X X X X
20 Variable Resistor (VR8) . v veeeeessononns «+.. 008-298-9-007 X

20 Variable Resistor (VR8) . v v vveeeessessesessss 008-381-9-001 X X X
21 Lever Switch (S3,54) vt cveeeeeeneesesssss 080-004-9-002 X X X X
22 Lever Switch (S5) ¢ e e v veessvsssesassseeessss 080-004-9-001 X X X X
23 Variable Resistor (VR204) v v e e v vevenonnnns .. 008-298-9-005 X X X

23 Power Switch ..o eeveneenss Cecectesscas e 083-268-9-001 X
24 Push Switch (S202) + vt vt v e ennetrteeencccncns 088-061-9-001 X X
25 Push Switch (S203) v v e v v vttt sensscccensens 088-032-9-002 X

25 Push Switch (S203) + v v vt v veeeevoeeeenaannns 088-061-9-001 X
26 Variable Resistor (VR202) .. evevuen. ceeeeeas. 008-226-9-002 X X X X
27 Pilot Light (D201). e vcveeresencesossssess. 400-065-9-001 X X X

Code: 1= M&el 1474, 2 = Model 1479, 3 = Model 14794, 4 = Model 1479B
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Fig. 30. Mechanical Disassembly.
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PARTS LIST Mechanical Parts

INDEX B & K-PRECISION

NUMBER DESCRIPTION PARTNUMBER 1 2 3 4
Parts List for Fig. 31

1 CRT Band (upper) o « e s cvvevssnesvescesenssss 141-096-9-003 X

1 CRT Band (Upper) e« « s e e s v eneescescessnssss 141-199-9-001 X X

1 CRTBand (Set) +veesveeossocosens ceeeeen 741-127-9-002 X

2 CRT Band (JOWer) « o« « o e e e oo evoeoosconncsocsese 741-096-9-004 X

2 CRT Band (lower)..... teceecceaasesssessees 141-119-9-002 X

3 CRT Socket oo vevoeeeennss ceesseeesseeess 149-080-9-001 X X X X

4 CRT Shield ¢ eoeeeeeens cees e ceseesees 256-061-9-002 X X X

4 CRTShield vttt eeeeeessaccsssacononcnses 256-095-9-001 X

5 CRT Shield «ceveeeenss e s e esesaesannne 256-061-9-001 X X X

5 CRTShield ¢ vvceeecececoccnsaasssceooonancs 256-095-9-001 X X

6 Shield Case ..uioeseeocsecscccacas cee e 256-064-9-003 X X X

6 CRTMetal MOUNt. e o s eeeseasocacacanss «s.. 251-505-9-001 X

7 CRT (Type H9155-P31) v v v e v seveoseneessssss 230-014-9-001 X

7 CRT (Type H9155A-P31 or E2729B31A) ......... 230-017-9-003 X X

7 CRT (Type 140CGB31) ...... cecesnnaen e oo 230-020-9-001 X

8 CRT Trace RotationCoil ............ eeeess. 041-132-9-001 X

9 Mounting Rubber .......... checesseaesnenn 381-077-9-001 X

9 Mounting Rubber ....... Cteeeseetaese e 381-091-9-001 X X

9 Mounting Rubber ......ccceteteeeescocssns 381-090-9-001 X

10 Delay Lin€ e v e e v eeosess Creesecssssaceascnn 041-082-9-001 X X X X

11 Vertical Output Amplifier Board . .o vevvvve... 523-177-9-001 X X X

11 Vertical Output Amplifier Board ... ceevv v oo 523-454-9-001 X

12 PCB Mounting Bracket . ......... teeeeeessss 251-192-9-001 X

12 PCB Mounting Bracket v+ o ceoseeesseoeeseese. 251-459-9-001 X X X

13 CRT Cover ...... ceeseasees cesessecanann 260-094-9-002 X

13 CRTCOVEr vevoeesses i ee st seeenoonnn 763-139-9-001 X

13 CRTCoOVEr vvveeencess ceceesesscessesess 163-146-9-001 X

14 Power Transformer.......ecececeessessssss 065-130-9-001 X X X

14 Power Transformer.....ceeesesescesessssss 065-154-9-001 X

Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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Fig. 31. CRT Removal.
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PARTS LIST

INDEX
NUMBER

NO 00 0000 00~ ~J~1=JO0Ovixih kW

B & K-PRECISION

DESCRIPTION

Parts List for Fig. 32

Foam Cushion .....ccceeeececcoccccacccans
ProtectionBoard ... ceeeeeeecscccccccscnne
Foam Cushion ......ccc0eceee.n ces e
Carton (1474) ¢ v v s ettt v eeensssnssoncons
Carton (1479) . . . ... cecersanssassssssnce e
Carton (1479A) .t e e st v veeseeesssanansannss
Carton (1479B) c « c v vttt sssesennnonsncsnss
Probe (PR-40, 2 supplied) «..cocuv.n
Plastic Bag ..... theesesseeeesenesee
Instruction Manual (1474) .. ....cc0ee..
Instructtion Manual (1479) e« e e e v e c e e e s s .
Instruction Manual (1479A) ........
Instruction Manual (1479B) .« . e e eeevoeosnascn
Composite (1474) ¢ cvvveveeeeessenccosscns
Composite (1479) .....
Composite (1479A) .ot e e veteenessssoncannss
Composite (1479B) ....... ceenen
Warranty Card « c o c e et v eenvsneconses ceeene
Factory Service List . « « e e e e e v u ceeeeenan .-
Spare Fuse (0.7A) v v v et veennnnecnoceoscnnas
Spare Fuse (0.3 A) tvveveeeesececcnnanonons
220-240 VLabel c vt ettt e eeenocoenens cesene
PlasticBag s cceeoeesoscccocsscscssosnsans

1 = Model 1474, 2 = Model 1479, 3 = Model 1479A,
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PART NUMBER

502-125-9-001
502-131-9-001
502-125-9-001
500-296-9-001
500-440-9-001
500-445-9-001
500-458-9-001
535-040-0-000
502-132-9-001
480-187-9-001
480-264-9-001
480-280-9-001
480-302-9-001
499-181-9-001
499-161-9-001
499-173-9-001
499-202-9-001
491-199-9-001
492-036-0-000
191-011-9-001
191-010-9-001
483-227-9-001
502-090-9-001

bl il
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4 = Model 1479B
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PARTS LIST Chassis

SCHEMATIC B & K-PRECISION
SYMBOL DESCRIPTION PARTNUMBER 1 2 3 4

MAIN CHASSIS ASSEMBLY

RESISTORS
Unlisted resistors are +5%, 1/4 W. See schematic diagram for value.

VR201 500 § Potentiometer (Intensity) « . oo o o eeoo. 008-267-9-002 X
VR202 5 K Potentiometer (Hor. Position) «...eeoe.. .. 008-226-9-002 X
VR203 250 KR Potentiometer (Astigmatism) ........... 008-226-9-005 X
VR203 250 K Potentiometer (Astigmatism) . .......... 008-226-9-003
VR204 1 KQ Potentiometer (Power,Jllum.)..cveeevsee.. 008-298-9-005
VR205 3 M{ Potentiometer (FOCUS) «ceeeeeeesonoonss 008-235-9-001
VR206 10 KQ Potentiometer (Trace Rotation) « e .o e v e ... 008-267-9-003

DIODES
D201 LED (Pilot Lamp) ¢ e e e et ovevsoocsssnsnscncns 400-065-9-001 X

Pl
KX XX
X
“oooX X

PR ]
>

>
e

Lamp, Scale Illumination. . « e e e e e s e e s eeeeese. 742-012-9-001 X
Lamp, Scale Illumination. .« « o e e et et venenees 400-063-9-001 X X
Lamp’ Scale nlumination ® 6 0 e ¢ 0 00 0 0 s 0000000 00 400_085-9—001

5201 SWitCh, PUSh (NO!‘m/FiX) e e s e s s 0 e s e s 00000000 088-032-9-002 X X
5202 Switch, Push (Video) . ..o vt s ceeeses. 088-061-9-001 X
S203 Switch, Push (Norm/Fix) « « c e e e e v e ceseees. 088-061-9-001 X

baie

Transformer, POWEr « v v v eeeeeocesoasccsscs .. 065-130-9-001 X X X
Transformer, Power «....o0.. ce e cesecan 065-154-9~001 X

CRT,HO9155-P3] .tvieeeeescsonaosnasnsesss 230-014-9-001
CRT, H9155A-P31 or E2729B31A. . it et e e e 230-017-9-001
CRT,140CGB3]l i .t v ettt esnesseossnnscaaas 230~020-9-001
CRT Socket ¢ o v veeeeeconcens cececens eeee. 749-080-9-001
Fuse, 0.7 A Fast Blow (120 VAC) v v v et eeeeeeee. 191-011-9-001
/ Fuse, 0.3 A Fast Blow (240 VAC) v e v eeveeeesss. 191-010-9-001
Fuse Holder . . v v e eev e v e e ceeesesscasesss 142-029-9-001
BNC Receptacle. . v cvverovnsosonnnnsne ceeene 773-071-9-001
BNC Receptacle. . .coeeeeeeenanns ceeteen e 773-090-9-001
Bezel. i ottt eeeoeetoeossacosossscnananas 980-266-9-003
Bezel.veeeoeorsooeseooosonsosoanoncs ce oo 380-339-9-002
Bezel...ovoeeene ceeene et e e cee e ee e 380-429-9-002
Bezel Frame ..e.oeeeosssoosvscccssssssss 760-102-9-002
Bezel Shield e v e eoevveveeessennnsacesseees 256-087-9-001

>
>

P i i e

®’oooX K XX

MK XM X XXX
bl

M X M X X

1

Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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Chassis PARTS LIST

INDEX B & K-PRECISION
NUMBER DESCRIPTION PARTNUMBER 1 2 3 4

Graticule Scale ..... e e ecesesesesesoaen s 380-270-9-002 X
Graticule Scale ....ceeeeseverosscessnnnss 482-164-9-002 X
Graticule Scale v ..o eeeetenesnncsase e oo 482-164-9-001 X
CRT Filter (blue) ¢« v v v vvevveeeeeeeaesseess. 380-270-9-001 X

CRTFilter (blue) v v vvvvveeeceseococesesss. 380-338-9-001 X X
CRT Filter (blue) «eeeeeene cssecessne cseean 380-364-9-003 X
Handle....vooeun c e e cessessessss e 746-033-9-001
Handle.....eoveeeecsconens e s e s enae e+ e T46-041-9-001
Handle Cover (2used) « v v v v v et eeeeeccnneas .. 763-138-9-001
Spring, Handle « . veveveeereneccceossssssss 167-070-9-001
Foot, Rubber (4 used) +.vvoeesevscnseeneesss 381-069-9-001
Foot, Rubber (4 used) «+vcvvveseeseeaneseesss 381-090-9-002
Foot/Cord Wrap (4 used) ...... ceseseenssssss 380-270-9-005
Foot/Cord Wrap(4used) ... v cceeeeeeeonssss. 380-338-9-006
Bushing, Rubber (4 used) . v v v vt veeeeeeannnans 381-077-9-002
Bushing, Rubber (4 used) .. ..o eveenenosnnss 381-091-9-002
Case (TOP) e+ v v v vvevnennnseessscnnssnsannss 272-118-9-001 X
Case (TOp) v vevevsennnnans ceeeeesaaesesss 272-146-9-001
Case (Bottom) v iveveenenencnanns ceeeesees 272-118-9-002 X
Case (Bottom) «vveveeennnn ceessssesesesss 272-151-9-001
Case (Bottom) s eeeeeeeesscsessccnnncensss 272-155-9-001
Knob (Sweep Time/Div) . e v v e v veeeeess eeeeee. 751-120-9-001 X
Knob (Sweep Time/Div). s e vvveenens ceeeeeans 751-186-9-001 X X X
Knob (Pushbutton) «..sveseesvessossossesss 7151-143-9-001 X

Knob (Pushbutton) Grey ..... ceessesessesess 151-187-9-002 X X
Knob (Pushbutton) Blu€ c v e v v e v e vvnesnnessess 7151-194-9-001

Knob (Intensity, Focus, €tc.) « oo eeeeseeeessss 751-124-9-001 X
Knob (Intensity, Focus, etc.) v o e v e e eeeeeees 751-186-9-002 X
Knob (Variable) «.ceueeeeeeeeessanesacncsnse 751-138-9-001 X
Knob (Variable) «..coeeuean. cee e e e+ 751-186-9-003 X
Knob, Lever....eceeeeeecececescescaseansess 151-138-9-003 X
Knoby Lever e eesoeeeessconsasensccessaees 151-186-9-004 X

b
>
balie
by

XXM
b T T
“ooX o X X
XX X X

»

“ooX X X
P

Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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PARTS LIST Vertical Amplifier

INDEX B & K-PRECISION
NUMBER DESCRIPTION PARTNUMBER 1 2 3 4

VERTICAL AMPLIFIER BOARD

RESISTORS

Unlisted resistors are +5%, 1/4 W. See schematic diagram for value.
R102 900 KR 1/2 W t1% Metal Film ¢ v e v v v 0o s esse. 013-010-9-011 X X X X
R103 111 KQ1/2W t1% Metal Film o v e e e vsseeessss 013-013-9-014 X X
R104 990 KQ 1/2 W +1% Metal Film . . ... .. eeseeees 013-010-9-012 X X X X
R105 6.04 KR1/4W t1% Metal Film +.vvevseeesssa. 013-013-9-013 X
R105 10.1 KQ1/4 W +1% Metal Film ........ eesess. 013-034-9-035
R106 4.02KQR1/4W t1% Metal Film ...ovveveneenne 013-013-9-012 X
R107 1MQ1/2W £t1% Metal Film ... ... 013-008-9-023 X
R109 900 KR 1/2 W 11% Metal Film . ...... ceeeaeenn 013-010-9-011 X
R117 39KQ1/4 W £t1% Metal Film vccevaveveesees. 013-012-9-011 X
R118 39KR1/4 W £t1% Metal Film «..eveeseveeesss 013-012-9-011 X
R120 2.7KQ1/4 W £1% Metal Film ....vveeeees.eo.. 013-013-9-010 X
R121 33KR1/4W t1% Metal Film . cvcvvnennnn eess 013-013-9-011 X
R122 22KQ1/W £t1% Metal Film ..o vt v e et veeeann 013-013-9-009 X
R124 13001/4 W t1% Metal Film v v v v v v vt v v eeneeens 013-013-9-007 X
R126 68021/4W t1% Metal Film « o v v ettt v e eeeecens 013-013-9-005 X
R126 69.801/4W t1% Metal Film. v v v e v veenns «.. 015-144-6-988

R127 100Q1/4W t1% Metal Film «vcvvvesveessss.. 013-013-9-006
R128 100 Q 1/4 w tl% Metal Film © 06 0 6 0 0606 e 00 00 s 0 0 e 013_013-9—006

bR I e R o T R R e e e R e R R e

R187 100R21/4 W 1% Metal Film v cveeeseeesesss. 013-013-9-006
R188 100 21/4 W +1% Metal Film «+veeeeeseeseesss 013-013-9-006
R189 100 Q 1/4 W il% Metal Film ® % 6 06 0 0 068 068 0 000 0 0 013—013-9-006

MDD MM MDD MM MM MDD KX DK XD X XX X
b T T B I e i T T T e R i i i e R e R e

X

X
R129 10021/4W t1% Metal Film v+ v vvveeenvneeens 013-013-9-006 X
R130 1021/4 W £1% Metal Film . ..... ceeseeseaesss 013-013-9-004 X
R135 150 21/4 W 1% Metal Film .. ...... eeesesess 013-013-9-015 X
R139 39KQ21/4W t1% Metal Film ...oeeeeeeeesss. 013-012-9-011 X
R140 3.9KR1/4 W 1% Metal Film ....... eeoeesess 013-012-9-011 X
R141 120 21/4 W 1% Metal Film ......... eesesees 013-010-9-001 X
R155 56021/4 W t1% Metal Film .....c0iveeeenn .. 013-013-9-008 X
R156 560£21/4 W +1% Metal Film ......... ceeenn .. 013-013-9-008 X
R162 900 K2 1/2 W +1% Metal Film .. ........ eeeses 013-010-9-011 X
R163 111 K2 1/2 W +1% Metal Film . ..... ceeesecene 013-013-9-014 X
R164 990 KN 1/2 W t1% Metal Film ¢ v e e e e e v v nennnnn 013-010-9-012 X
R165 6.04 KQ1/4 W £1% Metal Film .....cec0eeee.. 013-013-9-013 X
R165 10.1 KQ1/4 W 1% Metal Film ......c0eceeee.. 013-034-9-035 X
R166 4.02KN1/4 W 1% Metal Film ....c0veeeaes.. 013-013-9-012 X X
R167 1MQ1/2W t1% Metal Film +..eeeeeseeeess.. 013-008-9-023 X X
R180 2.7KR1/4W t1% Metal Film . .vv0veeeeeessss 013-013-9-010 X X
R181 33KNR1/4 W +1% Metal Film ....0ceennn eeee. 013-013-9-011 X X
R182 2.2KQ1/W 1% Metal Film ......... ceeeeanen 013-013-9-009 X X
R184 13021/4W t1% Metal Film .. oo eeeeeeencnns . 013-013-9-007 X X
R186 68R21/4W 1% Metal Film v e e v ve v v eeeeesess 013-013-9-005 X
R186 69.8 21/4 W 1% Metal Film........ ceeeeeses 015-144-6-988 X

X X

X X

X X

Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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INDEX B & K-PRECISION
NUMBER DESCRIPTION PARTNUMBER 1 2 3 4
R190 10R01/4W £t1% Metal Film ¢ ¢ e s et caesencacacs 013-013-9-004 X X X X
R195 150 21/4 W £1% Metal Film « e e v eveeeeoesaaee 013-013-9-015 X X X X
R215 560 21/4 W t1% Metal Film «cceeeeeseeeceesss 013-013-9-008 X X X X
R216 560 01/4 W £1% Metal Film « v v e e e veeeceecsne 013-013-9-008 X X X X
R224 2700 1/4 W +1% Metal Film ........ cees e «es 013-013-9-002 X X X X
R225 270021/4 W 1% Metal Film ... o0 veennn eeeee 013-013-9-002 X X X X
R226 91 QR1/4W 1% Metal Film + v v vt vt eeeeeoocenn 013-013-9-002 X X X X
R227 91 Q21/4W £1% Metal Film v ¢« v e e oo e e v v o nes ee. 013-013-9-002 X X X X
R233 2KQ21/4W 1% Metal Film. o e v v v v e eseceesse 013-012-9-010 X X X X
R234 2KQU1/4W t1% Metal Film. o e e e e e e eeeeseeses 013-012-9-010 X X X X
R239 9906 KN1/4 W t1% Metal Film ¢ v v e e evveeessess 013-124-9-012 X X X X
R240 996 KQ1/4 W 1% Metal Film ¢« v e ¢ e e e v eeeeees. 013-124-9-012 X X X X
VR101 300 Potentiometer.....ccceeeeeesecescess. 008-298-9-004 X
VR101 470 Q Potentiometer « « « v v v v vttt eecccentas s 008-341-9-013 X X X
VR102 300 Q Poteneiometer......ceceeeeceoccocscs 008-298-9-002 X X X X
VR103 100 Q Potentiometer ... ..ccceeeeee e e s e e 008-298-9-004 X X X X
VR104 1 KQ Potentiometer «....eoeeeeoecescssse ... 008-374-9-004 X X X X
VR105 2.2 KQ Potentiometer «..eeeeeeeeeeecesessss 008-169-9-007 X X X X
VR106 300 Q Potentiometer..... ceecececescsasesses 008-298-9-004 X
VR106 470 Q Potentiometer . ....... ceseceseas e .. 008-341-9-013 X X X
VR107 300 2 Potentiometer......coeceeeae sessessss 008-298-9-002 X X X X
VR108 100 2 Potentiometer .. ...eceeeeeeecacccscsss 008-298-9-004 X X X X
VR109 1 KQ Potentiometer «.eoeeeeeeesscsonces ... 008-374-9-004 X X X X
VR110 10092 Potentiometer .....cececeeeeeeeseseess 008-298-9-001 X X X X
VR111 100 ) Potentiometer......cceeeeeeeeeeeesss 008-298-9-001 X X X X
VR112 2.2KQ Potentiometer .....cceeeeeceeaceesss 008-169-9-007 X X X X
VR113 6.8 K2 Potentiometer . .... e e eesssecsessesss 008-382-9-002 X X X
CAPACITORS
C101 0.0471F 630 VMetal Film « e e e e 0 0 0 0 oo eeeesess 033-023-9-001 X X X X
C103 47 pF 500 V 5% CeramiC « v s s s s e e s avsoesesss 023-056-9-002 X X X X
Cl104 2 pF 500 V £0.25 pF CeramiC. s s o eeeeeeeeoasss 020-278-9-001 X X X X
C105 150 pF 100 V5% Mica . e v evvveeneens eeeeess 023-061-9-001 X X X X
C106 0.01HF 630 VMetal Film .« oo e eoeocococcens 033-023-9-002 X X X X
c107 001 W F12VMetal Film .c o e ceeeenn ceeeessss 033-018-9-001 X X X X
Cc108 0.01UF 12 VMetal Film ... ¢t e e e eececceccacns 033-018-9-001 X X X X
C109 0.0l1WF 12 VMetal Film v eecveveeeceseseeess 033-018-9-001 X X X X
c11o0 100 4F 10 V ElectrolytiC ¢ evveeveaess ceeeaane . 022-123-9-002 X X X X
C112 100 F 10 VElectrolytiC e e eeeveceoesnnsssaass 022-123-9-002 X X X X
C113 100 WF 10 V Electrolytic e eeveveeeeeeeeeeesas 022-123-9-002 X
Cli4 0.0471F 630 VMetal Film o o v e e e e e o eeeesoesss 033-023-9-001 X X X X
Cl15 0.0l UWF 630 VMetal Film . e e e s e v s e v ooeens eess 033-023-9-002 X X X X
C117 47 pF 500 V 5% CeramicC e« v s s e s e s s asooseeasa 023-056-9-002 X X X X
C118 2pF 500V +0.25 pF CeramiCe e« e e e o esseseesess 020-278-9-001 X X X X
C119 150 pF 100 V5% Mic@ . v e s e v essoovessesessss 023-061-9-001 X X X X
C120 0.0l F 12VMetal Film ...ceeeeeeeeeeaasees 033-018-9-001 X X X X
c121 0.01WF 12V Metal Film v v v eeeeeeeens e 033-018-9-001 X X X X
X X X X

Cl122 001 12 VMetal Film .vceeeeeeeeeeaaeses. 033-018-9-001

Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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C123 100 UF 10 V Electrolytic v o eeeeeeeceeeoens eo. 022-123-9-002 X X X X
Cl24 100 1F 10 V ElectrolyticC v cveevsvsesossesssss 022-123-9-002 X X X X
C125 100 UF 10 V Electrolytic «veesosceeesessesess 022-123-9-002 X X X X
C126 330 1F 10 VElectrolytiC «sceeesescaseeesesss 022-149-9-001 X
C126 100 1F 10 V Electrolytic «eoeeeessnoecseessss 022-123-9-002 X X X
C127 0.01 yF 12 V Metal Film ..... seeaanese s ee.. 033-018-9-001 X X X X
Cc128 220 1F 10 VElectrolytiC v e v e eesseeencacaens 022-086-9-022 X X X X
C129 0.01 W F 12 VMetal Film ....cccceevee ceee e 033-018-9-001 X X X X
C130 0.01F 12 VMetal Film ... v v eveeecoeoncannas 033-018-9-001 X X X X
C131 100 1F 10 V ElectrolytiC «vvveeeesesessesssss 022-123-9-002 X X X X
C132 15 pF 50 V 4#5% CeramicC e e e covsveseensoessss 020-171-9-002 X X X
C133 22 pF 50 V 5% Ceramic .o eoeeeee ceessesess 020-215-9-002 X X X X
C135 0.1 F 12V Metal Film «.vvveseeeossnoessss. 033-278-9-001 X X X
C136 100 F 10 VElectrolytiC « o v cveeeeoecosooccnas 022-123-9-002 X
C136 120 pF 50 V £5% CeramicC ¢ v e e e e s e v a0 o e s «os. 020-167-9-003 X X X
C137 15 pF 50 V 25% CeramiC.eceeeeeeeasneosessss 020-171-9-002 X X X
C138 22pF 50 V5% CeramiC.e.ooveeesesnseensssss 020-215-9-002 X X X X
C140 5 pF 50 V $0.25 pF Ceramic «.veeeveeeessssss 020-233-9-002 X X X
Cl41 120 pF 50 V #5% CeramiC « v e e e s e s eseseeeesss 020-167-9-003 X X X
C142 0.01 F 50 V £10% CeramicC o e ¢ e e s e e 0 v e eeeees 020-296-9-001 X X X X
C143 0.01 iF 50 V £10% CeramicC « « « o o o e e 0 000 e ee.. 020-296-9-001 X X X X
Cl44 0,01 F 12 VMetal Film ...cc0veeen eeeeeesee 033-018-9-001 X X X X
Cl45 0.01 F 50 V £10% Ceramic « « « s e e s e s s e esessss 020-296-9-001 X X X X
C146 0.01 F 50 V £10% CeramicC « e s e s e csesesesesas 020-296-9-001 X X X X
C147 0.01 LF 50 V +20% CeramicC « e« e v s e e oo s veeess. 020-142-9-012 X
C147 0.01 /F 12 VMetal Film ..cveeeeeenen ceesssss 033-018-9-001 X X X
C148 0.10 WF 50 V £20% CeramicC « o e e s v v v oo veccocns 020-142-9-012 X
C148 330 pF 100 V 5% Mica...... s eaeaas eeeeees 023-061-9-002 X X X
C149 2pF 500V +0.25 pF CeramicC. . c e vt venveannnsns 020-278-9-001 X X X X
C150 2 pF 500 V $0.25 pF CeramiC..ceeeeeeeeeesss. 020-278-9-001 X X X X
C151 330pF 100 V5% Mica.eeeeveeeneens cesoesss 023-061-9-002 X X X
Cl54 15 pF 50 V $5% Ceramic e e o eveeeeeeneseesesess 020-171-9-002 X X
Cl54 22 pF 50 V45% CeramiC e o e eseesoosoeeseess. 020-215-9-002 X
C155 15 pF 50 V 5% CeramiC..eeeeveeneeoesesss. 020-171-9-002 X X
C156 10 pF 50 V 0.5 pF Ceramic ......... cesesene 020-215-9-001 X X X
C157 10 pF 50 V £0.5 pF Ceramic . ecevceeencenens . 020-215-9-001 X X X
C158 10 pF 50 V £0.5 pF Ceramic ........ ceeesenn . 020-215-9-001 X X X
C159 10 pF 50 V 0.5 pF Ceramic «.eeeeveeeesessss 020-215-9-001 X X X
C160 10 pF 50 V 0.5 pF Ceramic «..coeeeeeeesssss 020-215-9-001 X X X
TC101 6 pF Trimmer.....ecoe.. ceeaane cesseseess 028-033-9-001 X X X X
TC102 10 pF Trimmer.....cceceoceoccossascs eeo.. 028-033-9-002 X X X X
TC103 O6pF Trimmer....coceeeececccos ceeeeeeess 028-033-9-001 X X X X
TC104 10 pF Trimmer...... sessessneseane ceesenn 028-033-9-002 X X X X
TC105 6 pF Trimmer....eeeeeeeeccccns ceeeesesss 028-039-9-001 X
TC105 6 pF Trimmer....ccoeseeeocescscnsesessss 028-033-9-001 X X X
TC106 6 PF Trimmer....coesoeeeessseseaseocsssesss 028-033-9-001 X X X X
TC107 10 pF Trimmer......oececeeeseeces ceeeess 028-033-9-002 X X X X
X X X X

TC108 6 pF Trimmer......eeeeeeeeececacs cese e 028-033-9-001

Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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TC109 10pF Trimmer.....ceoeeeseescnscnss eeos. 028-033-9-002 X X X X
TCl10 6 pF Trimmer....cceeeececcccccscas ceseesss 028-039-9-001 X
TC110 6 pF Trimmer.....ceeeeeeceaas ceseee e «+.. 028-033-9-001 X X X
TC111 10 pF Trimmer....... ceeecsctacecscssssssss 028-033-9-002 X X X
TC112 10 pF Trimmer.....ceceeescececccessssessss 028-033-9-002 X X X
TC113 20 pF Trimmer......... ceecsssreann «eeees. 028-039-9-001 X X X
DIODES
D101 1S1587 Diode SilicOn. s e oo eeeeeseaaassseeess 151-048-9-001 X X X X
D102 1S1587 Diode Silicone s e v vveeaess ceeseeesssss 151-048-9-001 X X X X
D103 1S1587 Diode SilicOn. s e e eeeveeeonssssesssss 151-048-9-001 X X X X
D104 1S1587 Diode SilicOnNe e« o e s e s e s e e essosossosoans 151-048-9-001 X X X X
D105 151587 Diode SilicOn e e o e s e et s e st ensoeanaas 151-048-9-001 X X X X
D106 1S1587 Diode SilicOn. s o e v e e oo e oo ce e . 151-048-9-001 X X X X
D107 151587 Diode SilicON. e e e e e e e s v eesnsesnsess 151-048-9-001 X X X X
D108 151587 Diode SiliCON . ¢« e ¢ e s s s e s ssvsosesescs . 151-048-9-001 X X X X
D109 151555 Diode SilicOon. v v e v e v vseevsenesssesss 151-028-9-007 X X X X
D110 151555 Diode Silicon. ¢ e et eeseeeeeeesaaseese 151-028-9-007 X X X X
D111 151555 Diode SilicOne e v e v e v eeessssonesesss 151-028-9-007 X X X X
D112 151555 Diode Silicon. .. ..... sessessssessess 151-028-9-007 X X X X
D113 151555 Diode Silicon. . e e v eeeeeseosessessess 151-028-9-007 X X X X
D114 151555 Diode Silicon. . ... ... ceeeesseseeses 151-028-9-007 X X X X
D115 181555 Diode Silicon. ........ ceeceesesseans 151-028-9-007 X X X X
D116 151555 Diode Silicon...... ceessesaens ceeeen 151-028-9-007 X X X X
D117 1S1555 Diode Silicon......... ceescesssasans 151-028-9-007 X X X X
D118 181555 Diode SilicOn. e e v v v st v eeesaacaanncas 151-028-9-007 X X X X
D119 181555 Diode Silicon...... ceessseseassssssess 151-028-9-007 X X X X
D120 1S1555 Diode SiliCON. v e e v e e oo e e s eosescocsscs 151-028-9-007 X X X X
D121 1S1555 Diode SilicOn. v o e e e e e e e v e nneoncscas 151-028-9-007 X X X X
D122 151587 Diode SilicOn. e e e e e e e s eseeasssecsess 151-048-9-001 X X X X
D123 151587 Diode Silicon. s e e o eeeeeese ceeseccecns 151-048-9-001 X X X X
D124 1N60 Diode Germanium .....eeeeesessesses. 150-001-9-005 X X X
TRANSISTORS
Q101 2SK30A-1 FET ..t eteeecesosasanasosasnses . 182-026-9-001 X X X X
Q102 E412S-B Dual FET . ¢ et e ettt eveeesns e esses 182-039-9-001 X
Q102 2SK228-1-2 Dual FET ....cce0eeseesesseess 182-059-9-001 X X
0102 2SK228-T-2(3) DUal FET v ¢ v vt enevveescesess 182-061-9-001 X
Q103 2SC535-B Transistor NPN ¢ e e e eneeeeoseseass 176-036-9-001 X X X X
Q104 25C535-B Transistor NPN . ..o evneeeessaess 176-036-9-001 X X X X
Q105 2SC535-B Transistor NPN 4 v v v et eeveevenens .. 176-036-9-001 X X X X
Q106 2SC535-B Transistor NPN t o vt vvvvveeeaeassass 176-036-9-001 X X X X
Q107 2SA844D Transistor PNP. . . .. c ittt eeeeceosnas 077-021-9-001 X
0107 2SA838C Transistor PNP . v . v et eeesoson e eees 177-036-9-001 X X X
Q108 2SA844D Transistor PNP. . v vt et e eoeoeocoocne 077-021-9-001 X
Q108 2SA838C Transistor PNP.....cceeeeeeeeossss 177-036-9-001 X X X
Q109 2SC535-B Transistor NPN . .. ..veeveeeesssees 176-036-9-001 X X X X
Q110 2SC535-B Transistor NPN . . o et vveeeeeennns «. 176-036-9-001 X X X X
Q111 25K30A-1 FET ..ceeeeeesecnocannenseosss 182-026-9-001 X X X X
Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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Q112 E4125-B Dual FET . v . v v vttt vt v oo vooonoonas 182-039-9-001 X
Q112 2S5K228~1-2 DUal FET ..t cevveevencsncnnsas 182-059-9-001 X X
Q112 2SK228-T-2(3) Dual FET v v v v v et e veeeececense 182-061-9-001 X
0113 2S5C535-B Transistor NPN ¢ vt e vveeveessesses 176-036-9-001 X X X X
Q114 2SC535-B Transistor NPN . ......... ceeeeeese 176-036-9-001 X X X X
Q115 2SC535-B Transistor NPN . .. v vt enenn eeeee. 176-036-9-001 X X X X
Q116 2SC535-B Transistor NPN . ¢ it vt veneeeesoanens 176-036-9-001 X X X X
0117 2SA844D Transistor PNP. . ¢t v v e et eeeocssosces . 077-021-9-001 X
0117 2SA838C Transistor PNP. ..t cceeceeesssccoss 177-036-9-001 X X X
Q118 2SA844D Transistor PNP. ...t cceeeeoeesse ... 077-021-9-001 X
0118 2SA838C Transistor PNP. ..t cveee e ceeeeses 177-036-9-001 X X X
Q119 2SC535-B Transistor NPN .. v vttt e v vevencssns 176-036-9-001 X X X X
Q120 2SC535-B Transistor NPN . . .o e e v e eeeeoans ee. 176-036-9-001 X X X X
Q121 2SC535-B Transistor NPN v e vt v eveovocososcesse 176-036-9-001 X X X X
Q122 2SC535-B Transistor NPN . .o vttt vttt tnceesss 176-036-9-001 X X X X
Q123 25A844-D Transistor PNP .ttt vttt e eeoncccces 177-021-9-001 X X X X
0124 25A844-D Transistor PNP 4 ¢ et e e e e o e v ceeene 177-021-9-001 X X X X
Q125 2SC458C Transistor NPN .. .veveeeeeeeeessss 176-016-9-001 X X X X
Q126 2SC458C Transistor NPN . ...ceeeee et e e . 176-016-9-001 X X X X
0127 25A844-D Transistor PNP . v e vttt v e s tsseoanas 177-021-9-001 X X X X
INTEGRATED CIRCUITS
IC101 Linear I.C. . v« ¢« t e e e e e ™ c e et sttt e e 307-106-9-001 X X X X
I1C102 Linear I.C...... . ceteseeann 307-106-9-001 X X X X
IC103 Digital I.C. « v e vttt evereneasccescsons ... 307-069-9-001 X X X
IC103 Digital I.C. v e vttt etneernasnennnssscnss .+« 307-101-9-004 X
I1C104 Digital I.C. ..... ce e s s eaes e . eeeess 307-069-9-003 X X X
IC103 Digital I.C. ......... s e e es s cesss s e s s s e 307-296-9-004 X
INDUCTORS
L101 221 H Ferri~-Inductor « o ¢ c s st e eeensnnecocecs .. 041-068-9-004 X X X X
L102 22 UH Ferri-Inductor « « o et oo eeveeeeeasssss 041-068-9-004 X X X X
SWITCHES
S101 Lever Switch (AC-GND-DC) ¢t eeveeeseesonsas 080-003-9-001 X X X X
S102 Lever Switch (AC-GND-DC) v+ v e v voeeees eeesss 080-003-9-001 X X X X
S103 Rotary Switch (Volts/Div) ¢ v v v v aenns et . 083-212-9-001 X X X
S103 Rotary Switch (VOolt/Div)e s e v v e o s e v ceeeeasss 083-266-9-001 X
S104 Rotary Switch (Volts/Div) « e e v e v eveevenesesss 083-212-9-001 X X X
S104 Rotary Switch (Volt/Div)e e e s evssseseseeesss 083-266-9-001 X
S105 Push Switch (CH B Polarity) «..vceeeceeeesoss. 088-032-9-001 X X X X
S106 Lever Switch (Mode) « « « ¢« v e et et e v enecenn ... 086-004-9-002 X X X X
Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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VERTICAL OUTPUT AMPLIFIER BOARD

RESISTORS
Unlisted resistors are +5%, 1/4 W. See schematic diagram for value.
R401 91 21/4 +1% Metal Film ... ... ... eeessessesss 013-013-9-003 X X X X
R402 91 1/4 t1% Metal Film . . v v v v v e v seeesssess. 013-013-9-003 X X X X
R422 470 21/4 t1% Metal Film ¢ v v e e e e s esssssseess 013-013-9-001 X X X X
R423 470021/4 1% Metal Film o v v e v s v e vnennncans 013-013-9-001 X X X X
R428 75 KN 1/4 11% Metal Film. .ot oveeveeeeeeess 013-013-9-002 X X X X
R429 75 KR 1/4 +1% Metal Film. . . . e e 0 e v v eeeeeses 013-013-9-002 X X X X
VR401 100 Q Potentiometer....c.veeeeeeeececeecns 008-298-9-001 X
VR401 220 Q Potentiometer.......ceo000.. eseeee.. 008-382-9-001 X X X
VR402 47 KQ Potentiometer .......... s e et e s ensan 008-155-9-003 X X X X
VR403 1 KQ Potentiometer ....vveeeeecccocaccecns 008-155-9-005 X X X X
VR404 47 KQ Potentiometer «.ceceeeveesscssssssss 008-155-9-003 X X
VR404 220 K Potentiometer.....oeeeeeeeececesans 008-155-9-007 X
VR405 1 KQ Potentiometer «..veeeeeeeeseeeecessss 008-155-9-005 X X X X
CAPACITORS
C40 1 pF 50 V £0.25 pF Ceramic ..eeveeeeessesss. 020-142-9-001 X X X
C41 3 pF 50 V £0.25 pF Ceramic .....0e.. ceeeeee. 020-233-9-001 X X X
C401 0.1WF 50V Ceramic v oo vvveenenneas ceeeeeen 033-018-9-001 X X X X
C402 0.1 F 50V CeramicC v evsosssssssssseceessss 033-018-9-001 X X X X
C403 330 F 10 V £20% Electrolytic .. .... eesesesess 022-238-9-001 X X X X
C405 10 pF 50V 0.5 pF CeramicC « v e veeoeccooooess 020-215-9-001 X X X
C406 0.033 W F 50V 10% Mylar o cvveeeneneenns « .. 025-056-9-004 X X X
C407 220 pF 50 VMylar «veveennnn e, 020-296-9-004 X X
C407 2200 pF 50 V £10% CeramicC oo eeeeeeesssesss. 020-269-9-004 X
C408 10,000 pF 50 V £10% CeramiC « « e s e s e e s o e s s oo » 020-296-9-001 X X X X
C409 10 pF 50 V 0.5 pF Ceramic ....c.c... eeeeeees 020-215-9-001 X X X
C410 I5pF 50 VCeramicC «cvveveeeecececacsnccocnsns 020-171-9-002 X X
C411 2201F 25 VElectrolytic « oo vvveveeensoesnncs 022-086-9-003 X X X X
C412 100 UF 16 V Electrolytic «vcoeeeenaas eeseesss 022-073-9-022 X X X X
C413 0.1WF 50 VCeramicC e voeveeeese eseesesesess 033-018-9-001 X X X X
C414 47 UWF 16 VElectrolytiC v e v v v eveesnnnenenn ee. 022-090-9-003 X X X X
C415 10,000 pF 50 V £10% CeramicC e e e e e s e s s e e esess 020-296-9-001 X X X X
C416 10,000 pF 50 V $+10% Electrolytic «vveeveewsee. 020-296-9-007 X X X X
C417 1 pF 50 V £0.25 pF Electrolytic « e ¢ e v e e e e v e e es. 020-142-9-008 X X X X
C418 1 pF 50 V £0.25 pF Electrolytic e c e v e e e s e 0o es.e 020-142-9-008 X X X X
C419 10,000 pF 50 V £10% Ceramic « v vvvevenensna.. 020-296-9-001 X X X X
C420 10,000 pF 50 V +10% CeramicC « « v e s s s s s s e sssss 020-296-9-001 X X X X
C421 15 pF 50 V +10% Electrolytic ....cceceeeeee.. 020-171-9-002 X
C421 33pF 50V 5% CeramiCeveeeeeenans ceeesee. 020-238-9-001 X X X
C422 15 pF 50 V £+10% Electrolytic «eceeeveeeeeeens 020-171-9-002 X
X X X

C422 33 pF 50 Vis% Ceramic. R EREEEEEREEEEEEE I 020—238—9—001

Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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C423 220pF 50V £10% Ceramic ¢ v v v v v e v eevesessss 020-124-9-008 X
C423 100 pF 50 VCeramic «vvvvveenae ceessesesss 020-103-9-001 X X X
C424 220 pF 50 V £10% CeramicC « e oo sssssooeeessss 020-124-9-008 X
C424 100 pF 50 VCeramicC evveveeeossaseneseesss 020-103-9-001 X X X
C425 10,000 pF 50 V £10% Ceramic o e o e e e e e e e e e eess 020-296-9-001 X X X X
C426 3300 pF 500 V £10% CeramicC «.esoueos ceeseee 020-296-9-006 X X X X
C427 3300 pF 500 V £10% CeramicC e evveeoossoeeses 020-296-9-006 X X X X
C428 10,000 pF 50 V £10% Electrolytic ... v e .. 020-296-9-007 X X X X
C429 10,000 pF 50 V +10% Electrolytic «..svoveee.e.. 020-296-9-007 X X X X
C430 0.1F 50 V CeramicC «¢eoes. ceesearssssssess 033-018-9-001 X X X X
C431 10,000 pF 50 V £10% CeramicC « « v« c e o s s » cee e 020-296-9-001 X X X X
C432 0.1 yF 50 V Ceramic ..... ceeerssesesseseeasss 033-018-9-001 X X X X
C433 330 F 10 V Electrolytic ....... cessesenann .. 022-149-9-001 X
C433 100 1F 10 V ElectrolytiC e o veeeeeeeoeoeoeesa. 022-123-9-002 X X X
C434 220 F 25 V Electrolytic ..... ceeaaan ceseeess 022-086-9-003 X X X X
C435 0.1 F 50 VCeramicC s 2vees.. ceessssssesssss 033-018-9-001 X X X X
C436 220 \F 25 V Electrolytic ...... ceeecensaaaasa 022-086-9-003 X
C436 100 F 25 V Electrolytic ... .. ceeceensnesses 022-123-9-001 X X X
C437 100 pF 50 V Ceramic ......... ceee e nnnn 020-250-9-002 X X
C437 82pPF 50V CeramiC ¢ veveeeeeseeccesancnsnns 020-250-9-002 X
C439 220pF 50 VCeramicC . ovevecesesscsosconcsscs 020-124-9-008 X X X
C442 1I5pF 50 V5% Ceramic . e e v v v e vvoceneecnnns 020-171-9-002 X
TC401 10 pF Ceramic Trimmer ..o ov oo ceeeeeen 028-033-9-002 X
TC401 20 pF Ceramic Trimmer ...cceeeeesencessss. 028-039-9-001 X X X
TC402 10 pF Ceramic Trimmer . v..ceeessseseeessss 028-033-9-002 X X X X
TC403 10 pF Ceramic Trimmer ...ccoeeees. teeeesass 028-033-9-002 X X X X
TC404 20 pF Ceramic Trimmer ....vo00s e eeeeesses 028-039-9-001 X X X
DIODES
D401 181587 SilicOn « v et v v vvesssocnsnss ceeessss 151-048-9-001 X X X X
D402 151587 Silicon .. vvvveeenn ceeseecsesnsansss 151-048-9-001 X X X X
D403 WZ130 Zener « oo eveeesanssassanssssssssas 152=-076-9-001 X X X X
D404 WZ050 Z€Ner v v coveseeoescsnssnsonssansas 152-069-9-001 X X X X
D405 181555 Silicon & e v vttt vvecnscaasonns esees. 151-028-9-007 X X X X
D406 1S1555 SilicOn vt e vt v v vt vaaanaas ceeeasases 151-028-9-007 X X X X
D407 WZ050 Zener «oveveeocccssconssns cer e 152-069-9-001 X X X X
D408 151587 SilicOn oo v v v v o eeeasssassseccesssss 151-048-9-001 X X X
D409 151587 Silicon v e v v v v veecssasassseseeesss 151-048-9-001 X X X
TRANSISTORS
Q401 2SC535B NPN Transistor....eeeeececesss ceees 176-036-9-001 X X X X
0402 2SC535B NPN Transistor....... ceeeeseeessss 176-036-9-001 X X X X
Q403 2SC535B NPN Transistor. .ccoeeeeecocsescssees 176-036-9-001 X X X X
0404 2SC535B NPN Transistor..ceeseeseeseessesss 176-036-9-001 X X X X
Q405 2SC458C NPN Transistor «..eeeeeoscseseesss 176-016-9-001 X X X X
Q406 2SC458C NPN Transistor «..eseeseeseescesss 176-016-9-001 X X X X
Q407 2SC458C NPN Transistor «.eseeeeescsessesas 176-016-9-001 X X X X
Q408 2SC458C NPN Transistor «eceeeeececeeaassssas 176-016-9-001 X X X X
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Q409 2SC458C NPN Transistor «..eeeeeeeecesscces 176-016-9-001 X X X X
Q410 2SC1628Y NPN Transistor. .. coeeeeeeeoss eeees 176-055-9-005 X X X X
Q411 2SC1628Y NPN Transistor. . ceceeeeeeeeesessss 176-055-9-005 X X X X
Q412 2SA818Y PNP Transistor. . .c.ceeoeees. ceeeeees 176-018-9-003 X X X X
Q413 2SA818Y PNP Transistor. . cceeeeeecoeseeessss 176-018-9-003 X X X X
Q414 2SK19BL FET ..... ceeeeen et e escscesans e 182-037-9-001 X
0414 2SK19GR FET i ettt et eeeeoeecscscossssscoes 182-029-9-001 X X X
Q415 2SA818Y PNP Transistor.e « s coeeeeeossesseses 176-018-9-003 X X X X
Q415 2SK19GR FET ¢ et e eoeoescocsesnoosos .. 182-029-9-001 X X X
Q416 2SC535B NPN Transistor. . ceeseesessessss 176-036-9-001 X
0416 2SC1047C NPN TransistOr..cceceeeececeeessssess 176-036-9-001 X X X
Q417 2SC535B NPN Transistor....eoeeee. feeeeesen 176-036-9-001 X
Q417 2SC1047C NPN Transistor. .. eeceeeeeeeeoessos 176-036-9-001 X X X
Q418 2SC458C NPN TransiStOr « .o eoeoeeoeeeeoeeceos 176-016-9-001 X X X
Q419 2SC458C NPN Transistor «..eceeeeeeeeeesess 176-016-9-001 X X X X
INDUCTORS
1401 47 L H Ferri-Inductor « « v ¢ e e e st e eeoveeeseesss 041-068-9-002 X X X X
1402 Fixed Ferri-Inductor . . « « ¢ e ¢ e e oo vevoeeeseaees 041-082-9-001 X X X X
1403 Fixed Ferri~-Inductor . ¢ « « o ¢ e s s oo s v osecoas .+ 014-082-9-001 X X X X
1.406 22UH Ferri-Inductor ¢ v o e c e e e e eeeeeonconccss 041-089-9-001 X X X X
L407 1M H Ferri-Inductor « « o e v e e v 0o e o nees ce e 041-089-9-002 X X X
1408 1UH Ferri-Inductor « « ¢ « e e e e v e e eeeeas ceesne 041-089-9-002 X X X
THERMISTORS
TH401 SDTI1000 Thermistor .« ..ceeeeecesceccocsseses . 005-003-9-002 X
TH401 SDTIO00 Thermistor. ....eeeeeeecececeecocesss 005-006-9-001 X
TH402 SDTI1000 Thermistor « o « « o o e v e 0 e eeee eeseesss 005-003-9-002 X X
TH402 SDTI100 Thermistor...eceeeeae.. e e «eos. 005-006-9-001 X
TH403 SDTI1000 Thermistor « « « ¢ e ¢ e e oo s s oo esesesss 005-003-9-002 X X
TH403 SDTI00 Thermistor...eceeeececscceccsessss 005-006-9-001 X
Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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HORIZONTAL AMP & SWEEP BOARD
RESISTORS
Unlisted resistors are +5%, 1/4 W. See schematic diagram for value.
R26 10KR1/4W 1% Metal Film . o v v v s vttt e e v .. 013-013-9-016 X X
R27 100 KR 1/4 W +1% Metal Film . . ... ... cee e 013-008-9-020 X X
R28 10KQ1/4 W £1% Metal Film......... eeeesess 013-013-9-016 X X
R28 3 M11/4W £1% Metal Film ....... cecesesess 004-165-9-001 X X
R29 30KR1/4W t1% Metal Film .o o e v e e v e v v e eees. 013-013-9-017 X X
R29 I1MQ1/2W t1% Metal Film v v v evevvneeenens . 013-008-9-023 X X
R30 50KQ1/2W 2tl% Metal Film .« o e e e v v v e e e e «+. 013-013-9-018 X X
R30 500 KR1/2W t1% Metal Film « . v v v v v v v e e eann 013-088-9-022 X X
R31 100 KR 1/2 W 1% Metal Film . . . . ... .. eeeeses 013-013-9-019 X X
R31 300 KR1/4 W 1% Metal Film o e v v e v v e v v e ew... 013-008-9-021 X X
R32 100 KN 1/4 W 1% Metal Film e v e e e v v eveeess.. 002-104-5-104 X X
R32 100 K 1/4 W 1% Metal Film . ...... eeeseeess 013-008-9-020 X X
R33 47 KR 1/4W tl1% Metal Film ¢ e v v v v v v v e e e v ean 002-104-5-473 X X
R35 10021/4 W t1% Metal Film .. ocvvvnnne.n eeoss 002-104-5-101 X X
R36 8.2KQ1/4 W 1% Metal Film ....vveveeee.... 002-104-5-822 X X
R37 6.9 KQ1/4 W £1% Metal Film ....... ceeeesses 002-104-5-682 X X
R39 8.2KR1/4W t1% Metal Film v . v vvveeeeocenns 002-104-5-682 X X
R43 10021/4 W 1% Metal Film .. .cvvvveeeeeeee. 002-104-5-101 X X
R45 10021/4 W +1% Metal Film ... ovveeveveeees. 002-104-5-101 X X
R47 10001/4W t1% Metal Film ..o vvveeeeeeeess. 002-104-5-101 X X
R50 100 KR 1/4 W t1% Metal Film « v v e v v v v e ennnans 002-104-5-104 X X
R51 100 KQ1/4 W t1% Metal Film ¢ e e e e e v vt v e v e enn 002-104-5-104 X X
R52 100KQ1/4 W t1% Metal Film . v e e e v vt v e e e nnnn 002-104-5-104 X X
R56 8.2KNQ1/4W 1% Metal Film .....cvvevn. «os. 002-104-5-822 X X
R59 10021/4 W £t1% Metal Film ... evveeveeeeess. 002-104-5-101 X X
R60 100Q21/4W £1% Metal Film .. vvveeeeeeeeeass 002-104-5-101 X X
R68 100KQ1/4 W t1% Metal Film « v s s v v e e v e e e nen 013-008-9-020 X
R69 100KR1/4W t1% Metal Film o v o v e v vt e e v a e 013-008-9-020 X
R71 100 21/4 W 1% Metal Film ¢ v ceeveeeeennnns . 002-104-5-101 X X
R78 8.2 KQ1/4 W £1% Metal Film ...... Ceeeeee e 002-104-5-822 X X
R79 10021/4 W £1% Metal Film v .. vvvveeneeeesa. 002-104-5-101 X X
R80 8.2KQ1/4W t1% Metal Film +.vvevvesenees.. 002-104-5-682 X X
R82 8.2KN1/4 W £1% Metal Film «..vvvveeeenss.. 002-104-5-682 X X
R83 100R01/4 W 1% Metal Film .. ..o evveeeeaaa.. 002-104-5-101 X X
R84 10001/4 W 1% Metal Film « v cveveeeeeecnns 002-104-5-101 X X
R85 10021/4 W t1% Metal Film « ¢ v ev e eenenn 002-104-5-101 X X
R89 100Q1/4 W 1% Metal Film «vveeveeeeeeesass 002-104-5-101 X X
R92 51 KQ2W 1% Metal Filmu v e v e eveeeeeeees.. 013-047-9-001 X
R128 47TKQ2W 2% Metal Film oo e v e e vveeneesssss 013-013-9-021 X X
R129 51KQ2W 12% Metal Film o v e v e e eseeeeseesss 013-047-9-001 X X
R132 47KQ1/4 W $t1% Metal Film .. vveveeeeeessss 013-061-9-001 X
R133 4.7KQ1/4 W +1% Metal Film ....cvvveeeee... 013-061-9-001 X
Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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VR1 10 KQ Potentiometer .....ceceeeees cesessss 008-298-9-010 X X X X

VR2 100 K Potentiometer.....cceeeeee. cecesenn 008-298-9-013 X X X X

VR3 100 KQ Potentiometer. . .eeeeeeceeseocssoecasss 008-298-9-013 X X X X

VR4 5 K Potentiometer with Switch .. ..ceeeeeee.. 008-298-9-006 X X

VR5 100 KQ Potentiometer. ... ccceeeeeeeecessesss 008-298-9-013 X X X X

VR6 4.7 KQ Potentiometer . « c e ccovevesoesessesss 008-298-9-009 X X X X

VR7 4. 7KQ Potentiometer « o« o c v e o e v esovoosancas 008-298-9-012 X X

VR7 15 K Potentiometer .....cecceeoeeesescccaas 008-379-9-001 X X

VRS 50 K Potentiometer with Switch ....¢ccceee.. 008-298-9-007 X

VRS 50 K Potentiometer with Switch «...v¢e0e0s... 008-381-9-001 X X X

VR9 2.2 M2 Potentiometer . . v« e v v ceeeeeees 008-268-9-014 X X X

VR10 10 K2 Potentiometer ....ceoeeeeeess e e essan 008-298-9-010 X X

VR10 47 Kl Potentiometer ......ceeeeeee eeeseess 008-298-9-012 X

VR11 1 K Potentiometer «..ccecoeeeaes ceesceeees 008-298-9-008 X X X X

VR12 4.7 KQ Potentiometer . « « e« c e e o e oo eeseseses 008~298~9-009 X

VR12 2.2 Kl Potentiometer « « v e ¢ coveoeececosessess 008-373-9-007 X

VR12 1 K@ Potentiometer «..ceeeeveecsscsccsesss 008-298-9-008 X X

VR13 100 Q Potentiometer .. cceeeeeeeeccsseeseess 008-298-9-001 X X

VR13 1 K2 Potentiometer «...ceceeececcscsccsesss 008-298-9-008 X X

VR 14 100 Q Potentiometer . « ¢ v ot e ceeoeoconscnceas 008-298-9-001 X X

VR 14 6.8 KQ2Potentiometer . « v« v vt eseeaoeasoas ... 008-382-9-002 X X

VR15 22 KQ Potentiometer ......cc0c0eeeeoesesas 008-298-9-011 X X X X

VR16 150  Potentiometer ..... ceeeeaans ceesesses 008-174-9-002 X

VR16 10 KQ Potentiometer ....ccceveeececscsesss 008-298-9-001 X X

VR17 100 Q Potentiometer « « v e e e ceeeeeececeseese. 008-298-9-001 X X
CAPACITORS

Cl 6800 pF 5% 50 V Mylar ...... ceceeees e nn 025-136-9-004 X X X X

C2 6800 PF 5% 50 VMylar oo cceoeevessecasssss 025-136-9-004 X X X X

C3 100 UF 10 V Electrolytic «ceoeeeess ceessesess 022-123-9-002 X X X X

C4 1UF 50 VElectrolytic « « e e v evveeesns c e e 022-086-9-004 X X

C4 0.1 1F 12 V Semiconductor....ceceeeeeeseeess. 033-018-9-001 X X

C5 1 50 VElectrolytiC v v e e e e veesnceenns eeee. 022-086-9-004 X X

C5 2 pF $0.25% 50 V Ceramic «ecoovesss ceeseess 020-246-9-001 X X

Ccé6 1HWF 50 VElectrolytiC e e e e e e v evvvvoeescens ... 022-086-9-004 X X

Cé6 1 F 50 V Electrolytic..... cessessssecsnnens 022-086-9-004 X X

C7 0.01 F £5% 50 VCeramiC e e e cceeeoeeeeesessss 020-142-9-012 X X

C7 11F 50 VElectrolytiC « e e et vevssecessceessss 022-086-9-004 X X

C8 0.01 UF +5% 50 VCeramiC.eeeeeeeeessesseess 020-142-9-012 X X

C8 11F 50 VElectrolytiC « e o vevesecenssesessss 002-086-9-004 X X

c9 33 pF t5% 50 VCeramiC e v e v v e v e e v v ceeeeee 020-149-9-005 X X

C9 0.011F 12V Semiconductor « « « e e e e e e o seoeecse 033-018-9-001 X X

C10 047 1F t1% Metal FilmMm e v e e e ¢ e e o e s e voaosacaes 033-019-9-003 X X

Cl10 471F 10 VElectrolytic v o e vt e vt v eenvececcnne 022-119-9-004 X X

Ccl1 0.0047 1F t1 Metal Film .. e veeceeeeseoessses 033-019-9-004 X X

Cl1 220pF 5% 50 VCeramic veeeveeeeoeeeseesss 020-103-9-001 X X

C12 39 pF +5% 50 VCeramiCe s s e s esvsvneeeesssss 020-171-9-006 X X

C1l2 220 1F 5% 10 V ElectrolytiCe e v eeeeevenssssa. 022-126-9-001 X X

C13 18 pF 5% 50 VCeramiC.eyeeevesseeessseess 020-149-9-002 X
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C13 10PpF 35% 50 VCeramiC .. oo vs oo oeescacacess 020-215-9-001 X

C13 0.01 F £5% 50 V Ceramic .. .. .. ceeeesssesess 020-296-9-001 X X
Cl4 22WF 35V Tantalum o e v vveaoennea sessseses 027-050-9-001 X X

Cl4 0.01 UF 12 V Semiconductor......ceeeeesesee.. 033-018-9-001 X X
C15 2200 pF Mylar..... e ceetesaaeseseenn e 025-107-9-006 X X

C15 0.01 UF 12 V Semiconductor . o « « e e e v v v v eeees 033-018-9-001 X X
C16 560 pF 5% 50 V Ceramic « « v e s oo s s v v v eonnnas 020-171-9-009 X X

Clé6 0.01 FF 12 V SemiconducCtor « « « « o e e o e e oo veeese 033-018-9-001 X X
C17 5PF 5% 50 VCeramicC. oo oo eoneeccecacsasnos 020-124-9-006 X X

C17 0.01 iF 5% 50 VCeramiC .o v e s s s v e aans eeeeees 020-296-9-001 X X
C18 18 pF 5% 50 VCeramiC. v oo v v eeenss ceeesses 020-242-9-001 X X

C18 10 pF 5% 50 v CeramiC v v e s v v s s s esoessessss 020-096-9-004 X X
C19 1500 pF 5% 50 VMylar . . v o0 cs e s e eeess 025-107-9-003 X X

C19 33pF 5% 50 VCeramiC .o oeoeneneaas eesesss 020-238-9-001 X X
C20 1500 pF £5% 50 VMylar ¢ v v v v v v v eesoessss 025-107-9-005 X X

C20 0.01 1F 12 V Semiconductor « « « « e v e v e eoeseees 033-018-9-001 X X
Cc21 150 pF +5% 50 V Ceramic ..... cesesesasaeses 020-171-9-008 X

Cc21 680 pF 5% 50 VCeramicC « v e v v v v eeeevssess. 020-200-9-003 X

cza1 2200 pF 25% 50 VCeramiC o v e e v e v v vonsosssas 020-296-9-004 X X
Cc22 150 pF £5% 50 VCeramic v v v v vt s e v e aven eeoo. 020-171-9-008 X

C22 270 pF 5% 50 VCeramiC e« v s s s e v e s s v aseessss 020-237-9-001 X

C22 0.47 UF +1% Metal Film..... cescsesasssssess 033-019-9-003 X X
cz3 1pF £5% 500 VCeramiC . oo e e v v v enaeans eeoe. 020-171-9-005 X

Cc23 0.00471F t1% Metal Film v o o v v e v v v e eeesssss. 033-019-9-004 X X
C24 4700 pF £5% 500 V CeramiC v veeveeesesaaeess 020-171-9-001 X X

C24 39 pF 5% 50 VCeramiC. e oo esosssaseeeseeess 020-238-9-001 X
C24 33pF 5% 50 VCeramiC.ooveeeesoeesessssess 020-238-9-001 X
C25 100 pF 25% 500 VCeramicC ¢ v vt e 0o e e vnns eesess 020-171-9-001 X X

C25 10pF £5% 50 VCeramiC . oo oo e v veenoccanncs 020-215-9-001 X X
C26 15 pF 5% 50 V Ceramic « oo ceessnesaeees 020-096-9-005 X X

C26 5 pF $0.25% 50 V Ceramic ...cccvuenn eeeeess 020-246-9-002 X X
Cc27 3300 pF 1£5% 500 V Ceramic «oeeosssssssssess 020-149-9-004 X X

c27 22 UF +5% 35 V Tantalum ..... ceeeesesnneess 027-050-9-001 X X
C28 1WF 50 VElectrolytiC e e e s evoveveeesensessss 034-006-9-001 X X

C28 22 UF 5% 35 VTantalum ...t evvsesnseasesess 027-050-9-001 X X
C29 1 UF 50 VElectrolytiC « « e e v e v esnssssssssssss 034-006-9-001 X X

Cc29 2200 pPF 50 VMYlar. e e e o eoesosesocscncscnns 025-107-9-006 X X
C30 10 pF £5% 50 VCeramicC e s oo oo e v s oesoossssss 020-144-9-002 X

C30 47 pF $5% 50 VCeramiC. v e v e e v s eveeeesss.. 020-144-9-004 X

C30 1000 pF 5% 50 VCeramicC « e e e oseeeosoeeesss 020-296-9-002 X X
C31 0.011F £5% 50 VCeramiC..ceeeoosevveesssssss 020-142-9-012 X X

C31 150 pF 5% 50 VCeramiC v v v e s o e e e s ovessosns 020-171-9-008 X X
C32 0.011F 5% 50 VCeramiC. e o oo eeseaseeeesess 020-142-9-012 X X

C32 18 pF 5% 50 VCeramiC . ecooeeoeeosoeosesss 020-149-9-002 X X
C33 0.01 IF 5% 50 VCeramiC. e s v e eeeaeveeesssas 020-142-9-012 X X

C33 1500 pF 50 VMylar. s st oo eoevoovensssssssss 025-107-9-005 X X
C34 0.01 F $5% 50 VCeramiC .o oo s s o eeeeeoooeesss 020-142-9-012 X X

C34 1500 pF 50 VMylar. . s s oo 0n v teeesssessees 025-107-9-005 X X
C35 1I5pF 15% 50 VCeramicC v o v e vevneeeas eeeeses 020-096-9-005 X X
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C35 1500 pF #5% 50 VCeramicC v v v oo e v v eoooeeaes .. 020-269-9-003 X
C36 3pF 5% 50 VCeramic. .. cvevennns cessesasss 020-171-9-004 X X

C36 680 pF £5% 50 VCeramiC o o s s s s s e s oo eeeeesss 020-200-9-003 X X
C37 33pF t5% 50 VCeramiCe e e eevveasoosssassss 020-149-9-005 X X

C38 1000 pF 500 V $+20% Ceramic ....... ceeeesess 020-171-9-010 X X

C38 100 pF 50 V 15% CeramicC e o e v s s s s s s s e s eeesss 020-142-9-007 X X
C39 100 WF 10 V +10% Electrolytic o « e e e 0 v v seeeses 022-123-9-002 X X

C39 0.0151F 50 V2107 Mylar ¢« oo veeenoosccccanes 025-162-9-001 X X
C40 470 UF 10 V ElectrolytiC ¢« e veeveeeeoasessssss 022-073-9-003 X X

C40 100 pF 500 V £5% CeramicC « oo evoveees eeeesses 020-171-9-007 X X
C41 470 F 10 V Electrolytic ¢« veeveeeeen cees e 022-073-9-003 X X

C41 15pF 50 V 45% CeramicC. . e covseececessssasss 020-096-9-005 X X
C42 2200 pF 50 V £20% CermaiC «ceoeoesscooncecs 020-096-9-008 X X

C42 3300 pF 500 V 120% CeramicC «.eeeeeeee e eees. 020-296-9-006 X X
C43 47 F 10 V Electrolytic s oo v e v v e eeessseesss 022-119-9-004 X X

C43 0.01 iF 12 V Semiconductor . « « e s e s e eesosesee. 033-018-9-001 X X
C44 2200 pF 50 V £20% CermaiC s e ceeoeseeeessssss 020-096-9-008 X X

C44 0.01 \F 5% 50 V +20% Ceramic «ueeeeseeeesss 020-296-9-001 X X
C45 2200 pF 50 V £20% CeramicC « oo evvvveeeoeeees 020-096-9-008 X

C45 0.01 WF 12 V Semiconductor . « « ¢ v e v e e e v e «so. 033-018-9-001 X X
C46 4. 7pF 50V 5% CeramicC + oo eeouvonceoaeen .. 020-103-9-003 X X
C47 680 pF 5% 50 V £10% CeramicC.e e e e e v oo e e o v v e 020-200-9-003 X

C47 1 4F 50 V £20% Electrolytic. ..o .o. .. ceveesesss 022-167-9-001 X X
C48 10 pF 50 V £0.5 pF Ceramic e eceeeeseeeeesss. 022-167-9-001 X

C48 11F 50 V $20% ElectrolytiCeseeeeeeseesscessss 022-167-9-001 X X
C49 220 pF 50 V 5% Ceramic « v e e s e e e s eeeessess 020-124-9-008 X

C49 0.01 /F 12 VSemiconductor . « c v v e e v eveevecees 033-018-9-001 X X
C50 2PF 50V 10.5pF Ceramic e vveeveveecenns .+« 020-169-9-001 X

C50 0.01 \F 5% 50 V CeramiC . e e o+ s ceeseesneae .. 020-296-9-001 X X
C51 0.01 1F 5% 50 V CeramicC..eeoeeeas ceesesses 020-296-9-001 X X
C52 0.1F 12V CeramiC «vveeveesns eessessessss 033-018-9-001 X

C52 47 pF 50 V5% CeramicC. v e eeeveeeeeeeeessss 020-103-9-003 X
C52 15 pF 50 V £5% CeramicC.veececesocensesssss 020-069-9-005 X
C53 0.1 F 12 VCeramic « v ovoss ceeeee cseeesssss 033-018-9-001 X

C53 2 pF 1£0.25% 50 VCremaic ..ceevenvencecns .. 020-246-9-001 X X
C54 0.1F 12 V Ceramic . .... ceeetsssssssssessss 033-018-9-001 X

C54 2 pF £0.25% 50 VCremaiC s e s eeeeesooceessss 020-246-9-001 X X
C55 0.1MWF 12V CeramicC ¢ e o e oseeocoess ceeessese 033-018-9-001 X

C55 0.01 1F £5% 50 VCeramiC.eeeeesescesesessss 020-296-9-001 X X
C56 0.1 F 12V CeramicC e v vvveeeeossssssccnnces 033-018-9-001 X

C56 1UF 50 V £20% ElectrolytiCe e e e o e e e s s snnsesnn 022-167-9-001 X X
C57 1000 pF 50 V £20% CeramicC ¢ ¢ ccveeeeoooacsns 020-234-9-002 X

C57 100 WF 10 VElectrolytic v v v ve vt eeeeeccncces 022-123-9-002 X X
C58 5pF 50 V +0.5 pF Ceramic «+eeveeeeeeesesss. 020-124-9-006 X

C58 001 WF 50 VMylar ..o eeenennncececessss 025-141-9-001 X X
C59 22pF 50 V5% CeramiC.eveeveeeeenssonsess. 020-124-9-007 X

C59 0.01 IF 5% 50 VCeramiC. e oo eeseeosecsessss 020-296-9-001 X X
C60 0.1UF 12V £20% Ceramic...ccveeeew. ceeeeeee 033-018-9-001 X

C60 0.01 UF 5% 50 VCeramiC. s e oo oo s oo eeeeesss 020-296-9-001 X X
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Ccé61 I5pF 50V 5% Ceramic e oo e vveeenveeecnssos 020-096-9-005 X X
Cc62 0.01 UF +5% 50 VCeramiC .. ceeeeeeoceeseesss 020-296-9-001 X X
C63 0.01 iF 5% 50 VCeramiC.eceeeeeeesecssesss. 020-296-9-001 X X
Cb64 33 pF 50 V45% CeramiCeseeeveseeseoscsesss 020-238-9-001 X
Cb4 S5PF 50V CeramiC « v oceseeosoossoseesssssss 02-233-9-002 X
C65 0.01 F £5% 50 VCeramiC.eov oo oo esoseecs e oo 020-296-9-001 X X
C66 0.01 1F 12 V Semiconductor « v v ¢« o s s o0 s o v eeee. 033-018-9-001 X X
C67 220pF 5% 50 VCeramic «.oeeeecoeeans e ese. 020-103-9-001 X X
C68 220pF 15% 50 V Ceramic ....... c et et eesess e 020-103-9-001 X X
C69 1000 pF 500 V £20% Ceramic «..secoeeseesss. 020-296-9-005 X X
C70 150 pF 5% 50 VCeramiC ¢« e e v e e v e e e v eess s 020-171-9-008 X X
Cc71 470 pF 50 V 5% CeramicC « o v e v s s e e e e sseeesss 020-233-9-003 X
C72 100 F 10 V Electrolytic v e cvveeeeeeeocns oo 022-123-9-002 X X
C73 470 F 10 V £20% Electrolytic . .. ... ceceaseess 022-226-9-006 X X
C74 0.01 UF 12 V Semiconductor . . « « c o v ¢ « o eeseses 033-018-9-001 X X
C75 470 IF 10 V £20% Electrolytic « v e e e e v e e e v v e ens 022-226-9-006 X X
C76 0.01 1F 12 V Semiconductor « « « « o e e o 0o oo «es. 033-018-9-001 X X
Cc77 47 UF 10 V Electrolytic « v eeeeeeseessesessss. 022-119-9-004 X X
TC1 20 pF Trimmer...ceeeeeceeescacscccnnscsons 028-039-9-001 X X
TC1 20pF Trimmer ¢« v v et ceveoensenes ceeseeee . 028-050~9-002 X X
TC2 10 pF Trimmer . ... .ccceee cessesseaseeess 028-033-9-002 X X
TC2 10pF Trimmer ....ccoeeecocencs ceeeessess 028-050-9-003 X X
TC3 6 PF Trimmer..vooeeceesssccccasescsnssesss 028-033-9-001 X
TC3 6 pF Trimmer...coececesescssasesssseeesss 028-050-9-001 X X
TC4 6 pF Trimmer..voceseeesocscesensenssssss 028-033-9-001 X
TC4 6 pF Trimmer..... seescssseaasses eeeoeees 028-050-9-001 X X
DIODES

D1 IN60 Diode Germanium .. .ceooooeos. eeeeses 150-011-9-005 X X X X
D2 181555 Diode SilicOn. e e e e e s e e e e 0w eeesesess 101-028-9-009 X X X X
D3 151555 Diode SilicOn. .o eeeeeeeoeoseasssssss 101-028-9-009 X X X X
D4 151555 Diode Silicon. . e eeeeeeeeeecaoessssss 101-028-9-009 X X X X
D5 1N60 Diode Germanium .. eoo e v oeee eeeessss 150-011-9-005 X X X X
D6 151587 Diode Silicon...... s eeseseesessseses 151-048-9-001 X X X X
D7 1S1555 Diode SilicOn. ¢ e oo e e oo oo eeesesses 101-028-9-009 X X X X
D8 1S1555 Diode SilicOn.e e e e e e e esoseoocees eeee. 101-028-9-009 X X X X
D9 151555 Diode SiliCOn. e ceeseescccocsosss ... 101-028-9-009 X X X X
D10 151555 Diode SiliCOn. « e e e e oo vevesevoesessss 101-028-9-009 X X X X
D11 1N60 Diode Germanium ....c00... eeseeeesss 150-001-9-005 X X
D11 1S1555 Diode Silicon. e e ceeeeeeesseoesssses. 101-028-9-009 X X
D12 1N60 Diode Germanium «..cesseeeoessessssss 150-001-9-005 X X
D12 151555 Diode Silicon..... ceeesecssscssseassss 101-028-9-009 X X
D13 1N60 Diode Germanium ....ceoeeessooeessss 150-001-9-005 X X
D13 151555 Diode Silicon. e eeeeeeeeeeesoasssssssss 101-028-9-009 X X
D14 1N60 Diode Germanium ...ceeeeseeessessess 150-001-9-005 X X
D14 1S1555 Diode SilicOn. . eeceeseoscesessssesss 101-028-9-009 X X
D15 181555 Diode Silicon. . eceeceeeeeeeseesessss 101-028-9-009 X X

X X

D15 1N60 Diode Germanium ..... teseesesesesess 150-001-9-005
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D16 WZ~081Diode Zener . . ... ceceeeececccccncccsse 152-054-9-001 X

D16 YZ-030Diode Zener ¢« « c e e o s eesescesssscnsne . 152-099-9-002 X

D16 151555 Diode Silicon. . e ceeeeeeeeseaseseesas 101-028-9-009 X X

D17 151555 Diode Silicon. o e v eeseeoseesseoesessss 101-028-9-009 X X X X

D18 151555 Diode SilicOn. e v e o e eeeeeescasesesses 101-028-9-009 X X

D18 IN60 Diode Germanium ... ceeeeeeeeeeceessse 150-001-9-005 X X

D19 181555 Diode Silicon...... c et et et ssacscnnn .. 101-028-9-009 X X

D19 IN60 Diode Germanitm .. ..cees 0. eeseeseess 150-001-9-005 X

D20 151555 Diode Silicon. ¢ e e eeeeeceos e et eercens 151-028-9-007

D20 IN60 Diode Germanium ........ ceeecosseesss 150-001-9-005 X

D21 1N60 Diode Germanium ......... ceesessesan . 150-001-9-002 X

D21 151555 Diode SilicOn. e e v eeeceeeesoecosseeases 101-028-9-009 X X

D22 1S1555 Diode Silicon. ..... eesecescsscncsssss 151-028-9-007

D22 1S1555 Diode SiliCON. e o e s e e e o e s s e osossnnssce 101-028-9-009 X X

D23 YZ-030 Diode Zener « « « e e o a0 s v et eeeessenns 152-099-9-002 X X

D24 151555 Diode SilicON e « ¢ « e e e s e e ossssesoseesess 101-028-9-009 X X

D25 151555 Diode Silicon. e cceeeeeseecesoeseeses 101-028-9-009 X X

D26 151555 Diode SilicOn. « e e e e s e s s e s o esaoseasas 101-028-9-009 X X
TRANSISTORS

01 2SC458C Transistor NPN .. i cieeeeocsaasosns 176-016-9-001 X X

Q1 2SC945P Transistor NPN. . oveeeunerernnnnenne 176-055-9-002 X X

Q2 2SC458C Transistor NPN ... ceeeeeeeeeaassss 176-016-9-001 X X

Q2 2SC945P Transistor NPN. .. eoeeceeesosssesss 176-055-9-002 X X

Q3 2SC458C Transistor NPN . ..ceveeeeeeceoesss 176-016-9-001 X X

Q3 2SC945P Transistor NPN. ..o ceeeveeseseseess 176-055-9-002 X X

Q4 2SC458C Transistor NPN . .cceeeeeeeeeeeesass 176-016-9-001 X X

Q4 2SC945P Transistor NPN. .. eveeeeeseoensssss 176-055-9-002 X X

Q5 2SC458C Transistor NPN ... v tetevencccoaanas 176-016-9-001 X X

Q5 2SC945P Transistor NPN. .. .cceeee ceeeeesss 176-055-9-002 X X

Q6 2SC458C Transistor NPN .. v cveveeeseocseses 176-016-9-001 X X

Q6 2SC945P Transistor NPN. ... ceeeeeeesoeeesse 176-055-9-002 X X

Q7 2SC945P Transistor NPN. .. veeeeeseesesesese 176-055-9-002 X X

Q7 2SAT733Q Transistor PNP. ..o e teeeeees eeessses 177-018-9-001 X X

Q8 2SAT733Q Transistor PNP ... v ccceeeoecesensss 177-018-9-001 X X X X

Q9 2SC458C Transistor NPN . ... ccceeeeecccasss 176-016-9-001 X X

Q9 2SA733Q Transistor PNP .. e cececveeeoeoannese .. 171-018-9-001 X X

Q10 2SK30AQ FET...... e et eeecesenccsseaana . 182-026-9-001 X X

Q10 2SC945P Transistor NPN...eeeeeseeeeeeeesss 176-055-9-002 X X

Q11 2SC458C Transistor NPN . .....cc0.. ceeeeaan 176-016-9-001 X X

Q11 2SK30AQ FET @i v eecerasescosscccnnsssens . 182-026-9-001 X X

012 2SK30AQ FET . e ceceeeees c e eeeneseessseees 182-026-9-001 X X

012 2SC945P Transistor NPN. . ccece s e eeon ceeeeese 176-055-9-002 X X

Q13 2SC458C Transistor NPN ... ¢ ¢ttt eeccascascs 176-016-9-001 X X

Q13 2SK30A0 FET i vveeeeeooncnoonncssssssses 182-026-9-001 X X

Ql4 2SC458C Transistor NPN .. vcceeeeeceeeeesss 176-016-9-001 X X

Q14 2SC945P Transistor NPN. .. cceeveesseseeseee 176-055-9-002 X X

Q15 2SC458C Transistor NPN .. ...eeuveeeecesess. 176-016-9-001 X X

Q15 2SC945P Transistor NPN. .t e e e e eeeann eeeeess 176-055-9-002 X
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Q15 2SK185-2-M FET ¢ ¢ttt eeceetsosscccnnsoccs . 182-058-9-001 X
Q16 2SC458C Transistor NPN ... veeeeeeeseeeeses 176-016-9-001 X X
Q16 2SC945P Transistor NPN...eeeeeeeeeonessess 176-055-9-002 X X
Q17 2S5C458C Transistor NPN .. vvveeeeeeesssssss 176-016-9-001 X X
Q17 2SC945P Transistor NPN..... c e e ese et 176-055-9-002 X X
Q18 2SC458C Transistor NPN ... cteeeeeccocccoas 176-016-9-001 X
Q18 2SK30AQ FET .. cteeeccececcaccanse e eeeee. 182-026-9-001 X X
019 2SC458C Transistor NPN .. veceeeeecesensess 176-016-9-001 X
Q19 2SC945P Transistor NPN. ..o eeeeeaessssess 176-055-9-002 X
Q20 2SC458C Transistor NPN .. ceveeeeeeeseesess 176-016-9-001 X
Q20 2SC535C Transistor NPN . .ceveeeeeeeecessss 176-055-9-001 X
020 2SC945P Transistor NPN. ..o eeeeeeeeeseeeses 176-055-9-002 X X
Q21 2SC458C Transistor NPN ... ¢ cccicceeens e eses 176-016-9-001 X
021 2SK30AQ FET «. oo e eeeeoecccsaoccacaccsass 182-026-9-001 X X
Q22 2SC458C Transistor NPN .. ... ccteeveccocoasss 176-016-9-001 X X
Q22 2SAT33Q Transistor PNP .. ¢ cccceeeecccccncns 171-018-9-001 X X
Q23 2SC1507 Transistor NPN . ¢ e e e eeeeeeeessssss 176-055-9-001 X X
Q23 2SC945P Transistor NPN. ..o eeeeeeeesssessss 176-055-9-002 X X
Q24 2SC1507 Transistor NPN . v v v v v e veveseeseesss 176-055-9-001 X X
Q24 2SC535C Transistor NPN .. veeeeeas eeeesese 176-055-9-001 X X
Q25 2SC458C Transistor NPN .. ceeeereoeonnn «e.. 176-016-9-007 X
Q25 2SC945P Transistor NPN....... s e e e s e e e . 176-055-9-002 X X
Q26 2SC945P Transistor NPN..... Ceeeeseesereans . 176-055-9-002 X X
Q27 2SC945P Transistor NPN..oeeeeeeeeeeeeeeses 176-055-9-002 X X
Q28 2SC945P Transistor NPN. ... eeeeeeeaeeseeess 176-055-9-002 X X
Q29 2SC945P Transistor NPN ... eveeeeeeessasesss 176-055-9-002 X X
Q30 2SC945P Transistor NPN. .. .ot cceeeveescnsns 176-055-9-002 X X
Q31 2SC1507 Transistor NPN . .t t e e e ceeeeeccconss 176-055-9-006 X X
Q32 2SC1507 Transistor NPN . . . et e vt eeceneos .. 176-055-9-006 X X
Q33 2SC945P Transistor NPN. . ccveeecoens eeessee 176-055-9-002 X
Q34 2SA7330Q Transistor PNP. v eeseevsoosoossesss 077-018-9-001 X
INTEGRATED CIRCUITS
IC1 SN74HOON Digital I.C. ¢ et e e et vt e enoececcns 307-106-9-002 X X X X
IC2 SN74H72N Digital I.C. .. v ee et eeeeececossoana 307-106-9-003 X X X X
IC3 RC555DN Linear I.C. ¢ v v v v e u ceeen e e an e 307-094-9-001 X
IC3 NIMS555D Linear I.C. v v e e eceeseesesscssesses 307-171-9-001 X X X
I1C4 SN7400N Digital I.C. v e vvseessesassasssssss 307-106-9-004 X X X X
IC5 RC733T Linear I.Ce e v e eveevooeonssnsscsess 307-060-9-001 X X X X
I1C6 SN74LSO0N Digital I.Cev s s e e s s e vessoeesssss 307-139-9-002 X X
IC7 SN74LSOON Digital I.Cev v s s e e e s s s e s oosssesss 307-139-9-002 X X
INDUCTORS
L1 47 UH Ferri-IndUcCtOr v ¢ v e v e et e o eeeoneeeeesss 041-068-9-002 X X
L1 3. 91UH Ferri-Inductor ...ceeeeeoceos eeeesees 041-122-9-001 X
L1 Fixed Ferri-Inductor . « « ¢ e e e e ceeveeesassass. 041-082-9-001 X
L2 47 \H Ferri~Inductor .. .... creeenne ceeo e e e 041-068-9-002 X X
L2 1501 H Ferri-Inductor .. cecveeeneveevocncese .. 014-082-9-003 X X
L3 Fixed Ferri-Inductor . .. .. .. e e e eveees e e 041-068-9-008 X
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L3 39 1H Ferri~-Inductor «...cceceeseeeeces eeees 041-122-9-001 X

L3 40 UH Ferri-Inductor « « c e e oo coeeovsovesssssss 014-068-9-002 X X
L4 150 tH Ferri-Inductor « e v o vcveeoeoesseosesss 041-082-9-003 X X

L4 150 1 H Ferri-Inductor « oo cceveeoeeceseosesss 014-082-9-003 X X
L5 150 H Ferri-Inductor v o veeeeoeoeooncocnsocaos 041-082-9-003 X X

L5 150 1 H Ferri-Inductor .. ..ccoceoseoccosoocs .. 014-082-9-003 X X
L6 47 1F Ferri-Inductor « .. oo e et e e eeenececccens 041-068-9-002 X X

L6 40 1H Ferri-Inductor .. ..... ceecescescansaens 014-068-9-002 X X
L7 47 1F Ferri-Inductor . ....oveeveoees eeeeees. 041-068-9-002 X X

L7 40 UH Ferri-Inductor . . « .. ... cecseessesesess 014-068-9-002 X X
LS8 47 1F Ferri-Inductor ..o vvoeeeeeeneees eeee... 041-068-9-002 X X

L8 100 UH Ferri-Inductor « . eeevsvseocsooesessss 041-124-9-001 X X
L9 40 tH Ferri-Inductor « « vt e e et ecoesesseeeesss 014-068-9-002 X X
L10 330 1 H Ferri-Inductor ....cc... e s eeces e cenaae 041-113-9-001 X X

SWITCHES

S2 Rotary (Sweep Time/Div) vvevvevennnesenns .. 083-212-9-002 X X X X
S3 Lever (SOUPCE) v vvveereeeeoanceonneanenses 080-004-9-002 X X X X
S4 Lever (Coupling) e e v v vt vveeneossssscanscesns 080-004-9-002 X X X X
S5 Lever (SIOPE) v v vttt eesssseesssssaaannsnns 080-004-9-001 X X X X
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POWER SUPPLY BOARD
RESISTORS

Unlisted resistors are +5%, 1/4 W. See schematic diagram for value.
R302 8.2MR1W 1% Metal Film . v e v e e e e v e v e e ee.. 004-171-9-001 X X X X
R315 1.6 KR1/4 t1% Metal Film v oo v v eeeeecenns ... 013-013-9-026
R315 130 K2 1/4 +1% Metal Film........ ceeeeaanan 015-141-1-303 X X X
R338 43KN1.4+1% Metal Film v veveeeeeeenessss. 013-010-9-005 X X X X
R339 8.2KN1/4 +1% Metal Film v evvveeesseeesssss 013-010-9-007 X X X X
R341 15 KQ 1/4 +1% Metal Film........ ceeeeseeess 013-013-9-024 X X X X
R342 12KN1/4 t1% Metal Film.e v e e v e e v enoeecsnns . 013-013-9-023 X X X X
R344 8.2KN1/4 1% Metal Film oo v v v veeceoooanns 013-010-9-007 X
R344 68 KN 1/4 1% Metal Film .. oo et vt eveonn «ee.. 013-010-9-006 X X X
R348 91 KQ1/4 +1% Metal Film. .. ... ... ceiceecaaen 013-013-9-025 X X X
R353 1KN2 1% Metal Film v ¢ e e e veeeososesssss. 011-002-5-102 X
R353 51001 t1% Metal Film .o v vt veeneeaonnnns . 011-002-9-511 X X X
VR301 100 K Potentiometer.....ececeeecesss eee.. 008-155-9-001 X X X X
VR302 47 K Potentiometer ......ceee. chcee e 008-155-9-003 X X X X
VR303 47 K Potentiometer ....e.ceeeecessssesssss 008-298-9-012 X X X X
VR304 1KQ Potentiometer «...eeceeeeeessasssssss 008-155-9-005 X X X X

CAPACITORS

C301 4700 pF 2000 V +100,~0% Ceramic......++0+++.. 020-124-9-004 X X X
C302 3300 pF 3150 V +100,-0% CeramicC..+vveo.00... 020-171-9-012 X X X
C303 3300 pF 3150 V +100,~0% Ceramic ... ccceeeeenn 020-171-9-012 X X X
C304 1000 pF 2000 V +100,~0% CeramiC....eeoeeos s 020-163-9-005 X X X X
C305 0.01 F 2000 V +100,-0% CeramicC «.eoeoeoeeoeeas .. 020-124-9-011 X X X X
C306 0.01 UF 2000 V +100,~0% Ceramic «.+eesevee... 020-124-9-011 X X X X
C307 0.01 |F 2000 V +100,-0% Ceramic «.+veeeses... 020-124-9-011 X X X X
C308 0.01 |F 2000 V +100,-0% Ceramic «.seoeeee0... 020-124-9-011 X X X X
C309 0.01 UF 50 V +80,-20% CeramicC «eeuvvvoeesss ... 020-245-9-001 X X X X
C310 470 \UF 50 V ElectrolytiC e eveeeeeeeeennas eee. 022-135-9-003 X X X X
C311 0.022UWF 50 V+10% Mylar .o et veeeeeconnnces . 025-107-9-002 X
C311 0,015 F 50 V10% Mylar .« oot eensavcoces 025-161-9-001 X X X
C312 0.1WF 50V Ceramic v ceeoeececocons ceeeess. 033-018-9-001 X X X
C312 0.1WF 50 VMetal Film .. vveeeeecsnssnssss.s 033-058-9-001 X
C313 33U 250 VElectrolytiCe s e v e veeenneeeans ee. 021-061-9-003 X X X X
C314 150 pF 50 V 5% CeramicC « « e e s e s oo e v esessess 020-171-9-008 X
C314 220 pF 50 V5% CeramicC e c e e e e v vveseeccvens 020-124-9-008 X X X
C315 1 pF 500 V 0.5 pF Ceramic «..c.o.. ceeeessas 020-171-9-001 X
C315 2 pF 500 V +0.5 pF Ceramic .+vceeeeeeseess.. 020-171-9-003 X X X
C316 0.1 UF 50 VCeramiC « v veeseseaecsssesesssss 033-018-9-001 X X X
C316 0.1 F 50 VCeramicC « v eeeecececacassesesss 033-018-9-001 X
C317 10 pF 50 V $0.5 pF Ceramic «...oeeseeesessass 020-142-9-003 X X X X
C318 3300 pF 500 V +20% Ceramic «sseeeeeoosess.. 020-149-9-004 X X X X
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C319 0.01 LF 500 V 120% CeramicC « v eos s o o ceseeeee 020-111-9-002 X X X X
C320 0.01 UF 500 V £20% CeramiC ¢ e v o oo ooesssseess 020-111-9-002 X X X X
C321 0.01 WF 500 V 320% CeramiC e s sseeessseeesess 020-111-9-002 X X X X
C322 0.1WF 50 VCeramiC v veeveeseeecsesesssssss 033-018-9-001 X X X
C322 0.1WF 50 VCeramicC ¢« vveveeeceseasssssseesss 033-018-9-001 X
C323 3301F 10 VElectrolytic ¢ oo eveeeeenaneeas «s. 022-149-9-001 X X X X
C324 0.IF 50 VCeramiC v v oo eeeeeeecennosnsseses 033-018-9-001 X X X
C324 0.1WF 50 VCeramic v o eeeessenceens eeeeesss 033-018-9-001 X
C325 220 1F 16 VElectrolytiC oo v eveeeecocooossoss 022-086-9-002 X X X X
C326 3300 WF 25 V Electrolytic .o cveeeeeeenen eeee. 022-149-9-003 X X X X
C327 2200 UF 25 V ElectrolytiC ¢ ovevevveeeeeenanns 022-149-9-002 X X X X
C328 100 UF 25 V ElectrolytiC e eveeesosseeeeeeesss 022-123-9-001 X X X X
C329 100 \F 50 V Electrolytic ....... ceeseeeeesess 022-073-9-007 X X X X
C330 330 F 10 VElectrolytiC v v v e e eeoeesaocas eoe. 022-149-9-001 X X X X
C331 0.IWF 50V Ceramic v voeeesseeceens eesesee. 033-018-9-001 X X X
C331 0.1 F 50 V Ceramic ¢+ o v v Cee st eser et aenan 033-018-9-001 X
C332 0.01 F 500 V £20% Ceramic ¢« v v eessessssessss 020-111-9-002 X X X X
C333 0.01 LF 500 V £20% Ceramic « e oo v v v veeunns «e. 020-111-9-002 X X X X
C334 10 1F 160 V Electrolytic v veoevsevssvssesssss 021-061-9-001 X X X X
C335 100 1F 160 V ElectrolytiC v seeeeseoessesessss 021-061-9-002 X X X X
C336 331 F 25 VElectrolytiC v v e oo evssnvosooosss .. 022-135-9-001 X X X X
C337 10 F 160 V Electrolytic «vsveesseeesseeessss 021-061-9-001 X X X X
C338 0.01 \F 2000 V +100,-0% Ceramic ..... esseesss 020-124-9-011 X X X X
C339 0.1WF 50 VCeramicC ¢« v vvsnnsovneossassessss 033-018-9-001 X X X
C339 0.1WF 50 VCeramicC v« vvvessssssssscscessssss 033-018-9-001 X
C340 0.1WF 50V Ceramic «ovoeeeessevensesseessss 033-018-9-001 X X X
C340 0.1 F 50V Ceramic v v e vvvenveneneas eeess.. 033-018-9-001 X
C341 10 \F 25 V Ceramic...... cecetnssassssssssss 022-086-9-005 X
C342 I0F 25 VCeramiC, s v e o s s ensnnooncecasseas 022-086-9-005 X
C343 D IUF 50V CeramiC + e e o v et v eeeeceoscccccss 020-111-9-002 X
C344 0.01 4F 500 V Ceramic suecossen ceseesscsssss 020-111-9-002 X
TC301 10 pF Trimmer....ce0ce00. cessesseeesesss 028-033-9-002 X
TC301 20pF Trimmer.....occoeeesss teesessessss 028-039-9-001 X X X
DIODES
D301 Diode High Voltage Silicon ....ccveeececeeens 151-048-9-003 X X X X
D302 Diode High Voltage Silicon .......... eeeseses 151-048-9-003 X X X
D302 High Voltage Recifier Network ...... ceeseecses 157-011-9-002 X
D303 Diode High Voltage Silicon .. .cceeveveeeesecns 151-048-9-003 X X X
D304 1S2463 Diode Silicon...... Ceeeesaaen eeeess 151-061-9-001 X X X X
D305 152463 Diode Silicon...... ceeeeseas ceeseses 151-061-9-001 X X X X
D306 152463 Diode Silicon....oo oo ceeeceaceeases 151-061-9-001 X X X X
D307 1S1705 Diode Silicon. c e v e e v e v v v evereeeoonnes 151-052-9-001 X
D307 1SS83 Diode Silicon .. eveeee.e ceeesssessses 151-084-9-001 X X X
D308 151555 Diode Silicon. . e eeeveeeesseeseseesss 151-028-9-007 X X X X
D309 1S1555 Diode Silicon. e e s e e e s s sesoseeeeeesss 151-028-9-007 X X X X
D310 151555 Diode Silicon. v v v s e v o s ovsossesesocas 151-028-9-007 X X X X
X X X X

D311 151555 Diode Silicon. .« e e e v vv e v v e e «eeeese 151-028-9-007

Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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INDEX B & K-PRECISION
NUMBER DESCRIPTION PART NUMBER 1 2 3 4
D312 1581555 Diode Silicon..... ceeeesesessessasaas 151-028-9-007 X X X X
D313 151555 Diode SiliCON. e v v s e v eeeeeeeeseesssss 151-028-9-007 X X X X
D314 151555 Diode SiliCOnN. e o v v e eveeeeseessacesss 151-028-9-007 X X X X
D315 151555 Diode SiliCON . e« v e s e oo v ooeooesoeeaessss 151-028-9-007 X X X X
D316 WZ-050Diode Zener . ..oeeeeeeeeeecsseessss 152-069-9-001 X X X X
D317 WZ-075DIiode Zener « o « e o e e v v veosesssssesss 152-076-9-003 X X X X
D318 BZ-310 Diode Zener ......... ceeeee ceeeeess 152-076-9-002 X
D318 WZ-150 Diode Zener..... Gt e e eeecsececceeaaas 152-099-9-003 X
D319 S1QB60 Bridge Rectifier . .« e v v et veeeeenns . 157-006-9-001 X X X
D319 S1IRBA40 Bridge Rectifier....eeeeeeeeesesss. 157-013-9-001 X
D320 S1QB60 Bridge Rectifier .o vceveeeesesseesss. 157-006-9-001 X X X X
D321 151555 Diode SiliCON. e e e eeeeeeeeeesseessses 151-028-9-007 X X X X
TRANSISTORS
Q301 2SD401 Transistor Power NPN. .. .oeeeeeosssss 172-037-9-001 X X X X
Q302 2SC983Y Transistor NPN .. .eeeeeeeecesaassss 176-053-9-002 X X X
Q302 2SC2779Y Transistor NPN. ..o eeeeeooeossssass 176-123-9-001 X
Q303 2SC458C Transistor NPN .. vevveeeeeeeesaass 176-016-9-001 X X X
Q303 2SC945P Transistor NPN..v.eeeeeoeeoosaaess 176-055-9-002 X
Q304 2SC1628Y Transistor NPN. .. veeeeeeeeeesssss 176-055-9-005 X X X X
Q305 2SA818Y Transistor PNP. ¢t teeeeosscscccess 177-018-9-003 X X X X
Q306 2SC535B Transistor NPN......... teeeesesess 176-036-9-001 X X X X
Q307 2SC1419C Transistor NPN. .. ecceeeoeoooosass 176-055-9-004 X X X X
Q308 2S5C1419C Transistor NPN...eeeeeeeeeeoeesss 176-055-9-004 X X X X
Q309 2SA755C Transistor PNP. .. ccceeeeeeooeessss 177-018-9-002 X X X
Q309 2SB633E Transistor PNP . v v eveveeeeeceassssss 173-010-9-001 X
Q310 2SB536(2)LM Transistor PNP .« cvveeeeeassssss 173-004-9-001 X
Q310 2SB546A Transistor PNP .. v cveveeeeessoesess 173-008-9-001 X X X
Q311 2SA733Q Transistor PNP. .. .cccceeessosassss 173-018-9-001 X X X X
Q312 2SC945P Transistor NPN....ceeoeeeoesssaasss 176-055-9-002 X X X X
Q313 2SC945P Transistor NPN .. voeeeeeeeooooessss 176-055-9-002 X X X X
Q314 2SC945P Transistor NPN..veeeeeseeeeesseess 176-055-9-002 X X X X
Q315 SC945P Transistor NPN ...vevesesessesssess 176-055-9-002 X X X X
Q316 2SC945P Transistor NPN . ... veeveeeeesesasss 176-055-9-002 X X X X
Q317 2SC1384 Transistor NPN .. veeeeeeeceoesssass 176-109-9-001 X
Q318 2SA684 Transistor PNP . ..o eeeeassosesass 177-046-9-001 X
INTEGRATED CIRCUITS
IC301 RC4558T Linear I.Cos v e v e e v e eoooeessesssaess 307-069-9-005 X X X
IC301 NIM4558T Linear I.Cuv v e e e e e veeeesceanesssss 307-198-9-001 X
INDUCTORS
L301 470 HH Ferri-Inductor « .. .eeeeeeecceesoesssss 041-071-9-001 X X X X
1302 33 U H Ferri-inductor « « v e e e covooeescsaasesss 041-082-9-004 X X X X
LAMPS
N301 Neon Lamp NE-2 . vvveeveneosnssnssessssso 401-018-9-001 X X X X
N302 Neon Lamp NE-2 v .veeeenseereaseeseesssss 401-018-9-001 X X X X
N303 NeonLamp NE-2 v cvvevensesacsnccsocsssss 401-018-9-001 X X X
Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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Power Supply PARTS LIST

INDEX B & K-PRECISION

NUMBER DESCRIPTION PARTNUMBER 1 2 3 4
TRANSFORMERS

T301 Transformer, Converter ....esoeceeeeeeesssss 064-018-9-001 X X X

T301 Transformer, Converter ....eeeeeeeeceeessss 064-025-9-001 X
MISCELLANEQUS

F301 Fuse 0.5 A(55mm X 20mm)..veeeeenn ceeeeee 194-006-9-001 X X X

TH301 SDT-1000 Thermistor .« ceoe oo eeeesssesss 005-003-9-002 X X X

Code: 1 = Model 1474, 2 = Model 1479, 3 = Model 1479A, 4 = Model 1479B
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WAVEFORMS, VERTICAL AMPLIFIER

TEST CONDITONS (scope under test):
0.6 V p-p, 1 kHz triangle wave input
to CH A.
CH A Attenuator = 0.1 V/div
MODE =CH A
SWEEP TIME = 0.5 ms/div

Lol
Viewed at 1 mS/cm

(A.C. coupled)
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CIRCUIT BOARD MAP, VERTICAL OUTPUT AMPLIFIER
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WAVEFORMS, VERTICAL OUTPUT AMPLIFIER

98

TEST CONDITONS (scope under test):
0.6 V p~p, 1 kHz triangle wave input

to CH A.
CH A Attenuator = 0.1 V/div
MODE =CH A
SWEEP TIME = 0.5 ms/div

‘ l1 mS/cm
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WAVEFORMS, HORIZONTAL & SWEEP

TEST CONDITIONS (unless otherwise specified):
0.6 V p-p, 10 kHz triangle wave input to CH B.
CH B = 0.1 volt/div, AC coupled.
MODE = CH B.
SOURCE = CH B.
SLOPE (+)

Sweep Time (scope under test) = 0.1 ms/div.
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AV p-p' HfF. Reiéct (coupling)

10 us/div
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[T
"1 mS/div

.1 mS/div
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mS/div

.1 mS/div

T
ON (-) slope + 5Vdc
Not triggered (-) Level .2V dc
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X-Y Mode is +4V dc (logic High)
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CIRCUIT BOARD MAP, HORIZONTAL & SWEEP ManualsPlus.com
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CIRCUIT BOARD MAP, POWER SUPPLY
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WAVEFORMS, POWER SUPPLY

TEST CONDITIONS:
 (Scope Under Test)
SWEEP TIME = 0.5 ms/div.
INTENSITY = Normal
Waveform 3 applied at
Z~AXIS INPUT; also
applied as external

trigger.
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HISTORY OF PRODUCTION CHANGES

MODEL 1479A

This list itemizes production changes made to
Model 1479A. The schematic diagram and
parts list reflect the original version. Refer
to this list when servicing later versions.

Serial No. 99-07901 and Higher.

R457 changed from 22 KQ to 39 Kfu.
R466 changed from 820 £ to 1000 {.
R467 changed from 15 K to 22 Kfl.

Serial No. 99-08101 and Higher.

C437 changed from 100 pF to 82 pF.
C71 changed from 150 pF to 470 pF.

Serial No. 99-08201 and Higher.

R241, R242, R243, R244 added.

C407 changed from 2200 pF to 470 pF.
C437 changed from 82 pF to 120 pF.
R457 changed from 39 KQ to 22 KQ.
R467 changed from 22 KQ to 30 KQ.

Serial No. 99-08401 and Higher.
C437 changed from 120 pF to 82 pF.
Serial No. 99-09001 and Higher

C52 changed from 47 pF to 15 pF.
C64 changed from 33 pF to 5 pF.
C70 changed from 470 pF to 150 pF.
C71 changed from 150 pF to 470 pF.
C78 added.

L1 changed from 3.9 \H to 1 1H.

R71 changed from 180 § to 390 .
R111 changed from 12 K to 15 KQ.

Serial No. 99-09601 and Higher
(Major change to FIX circuit; refer to
‘Mvdel 1479B schematic and parts list for
later version)

033, Q34 added.

Q15 changed from 2SC945P to 25K228T.
D19, D20 deleted.

111

VR9 deleted.

R68, R132, R133 added.

R57 changed from 36 KQ to 39 Kfu.

R58 changed from 82 K to 68 Kfl.

R60 changed from 10 KQ to 100 K.
R61 changed from 47 K to 39 K.

R66 changed from 22 K to 470 K.
R67 changed from 68 K§i to 470 K.
R69 changed from 10 K to 100 K.
C154 changed from 27 pF to 22 pF.

Serial No. 99-09726 and Higher.

R142 changed from 47 § to 100 §.
R143 changed from 47 § to 100 Q.
R253, R476 added.

C405 changed from 10 pF to 27 pF.

MODEL 1479B

This list reflects production changes made to
Model 1479B. The schematic diagram and
parts list reflect the latest version. Refer to
this list when servicing earlier versions.

Serial No. 99-09901 and Higher

Q15 changed from 2SK228T to 25K185.
C46 changed from 100 pF to 47 pF.
R70 changed from 68 § to 100 .

Serial No. 99-10051 and Higher.

R142 changed from 47 Q to 100 .

R143 changed from 47 § to 100 .

C312 changed from Ceramic to Metal
Film.

Serial No. 99-10701 and Higher.

R453 deleted.

Q1 changed from 2SC1811 to 25C2910S.

Q2 changed from 25A876-2 to 2SA1208S.

Q302 changed from 2SC983Y to
25C2229Y.

Q309 changed from 2SA755C to
2SB633E.
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TEST INSTRUMENT SAFETY

N
9.
10.
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continued from inside front cover

Some equipment with a two-wire ac power cord, including some with polarized power plugs,
is the "hot chassis" type. This includes most recent television receivers and audio equip-
ment. A plastic or wooden cabinet insulates the chassis to protect the customer. When the
cabinet is removed for servicing, a serious shock hazard exists if the chassis is touched.
Not only does this present a dangerous shock hazard, but damage to test instruments or the
equipment under test may result from connecting the ground lead of most test instruments
(including this oscilloscope) to a "hot chassis". To make measurements in "hot chassis"
equipment, always connect an isolation transformer between the ac outlet and the equip-
ment under test. The B & K-Precision Model TR-110 Isolation Transformer, or Model 1653
or 1655 AC Power Supply is suitable for most applications. To be on the safe side, treat all
two-wire ac powered equipment as "hot chassis" unless you are sure it has an isolated
chassis or an earth ground chassis.

Special precautions are required to measure or observe line voltage waveforms with any
oscilloscope. Use the following procedure:

a. Do not connect the ground clip of the probe to either side of the line. The clip is
already at earth ground and touching it to the hot side of the line may "weld" or
"disintegrate" the probe tip and cause possible injury, plus possible damage to the
scope or probe.

b. Insert probe tip into one side of the line voltage receptacle, then the other. One side
of the receptacle should be "hot" and produce the waveform. The other side of the
receptacle is the ac return and no waveform should result.

Never work alone. Someone should be nearby to render aid if necessary. Training in CPR
(cardio-pulmonary resuscitation) first aid is highly recommended.
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