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General Information

The Type 317 Oscilloscope is a compact, general-purpose,
portable oscilloscope well suited for use under high am-
bient light conditions.

VERTICAL-DEFLECTION SYSTEM

Input Characteristics

Direct connection—1 megohm, 38 upfd.
With P510A Probe—10 megohm, 13 pufd.
With P6017 Probe—10 megohm, 14 upufd.

Deflection factor

Twelve-position switch provides calibrated deflection fac-
tors from .1v/div to 50v/div, dc coupled, and from
.01 v/div to 50v/div, ac coupled, accurate within 37%,.
Continuously variable deflection factors are available
from .01 v/div to 125 v/div.

Frequency response

Jv/div to 50 v/div:
DC coupled—dc to 10 mc.

AC coupled—2 cps to 10 mc. (.2 ¢ps to 10 mc when a Type
P510A or Pé017 Attenuater Probe is used.)

.01 v/div to .05v/div:
2cps to 10me. (1.3¢ps to 10 mc when a Type P510A or
P6017 Attenuator Probe is used.)

Risetime

.035 microseconds.

HORIZONTAL-DEFLECTION SYSTEM

Sweep rates

Twenty-two-position switch provides calibrated sweep
rates from 2sec/div to .2 usec/div. Accuracy typically
within 1% of full scale; in all cases, within 3% of full
scale.
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SECTION 1

CHARACTERISTICS

Continuously variable sweep rates are available from 5
sec/div to .2 psec/div.

Magnifier

Expands sweep 5 times to the right and left of the crt-
screen center. Extends the fastest sweep rate to .04 psec/
div. Accurate within 5%.

Unblanking
DC coupled.

Triggering sighal requirements

Internal—From .2 major graticule division to 2 major
graticule divisions at 5 me.

External—From .2v to 10v, peak-to-peak at 5mec.
Frequency range—dc to 5mc.

Auto—From .5 major division to 2 major divisions at 15 me.

Synchronizing frequency range

5mc to 15me. From .2 major division at 5mc to 2 major
divisions at 15 mc.

Horizontal input

Deflection factor—equal to or less than 1.5 V/DIV.

Frequency response—dc to 500 kc.

OTHER CHARACTERISTICS

Cathode-ray tube
Type T317 P31-P1, P2, P7 and P11 phosphors optional.

Accelerating potential—9 kilovolts.

Deflection factors at plates:

Vertical—9 v/div {36 v/in).
Horizontal—approximately 26 v/div {104 v/div).
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Characteristics — Type 317

Voltage calibrator Mechanical specifications
Square-wave output at approximately 1 ke. Ventilation—filtered, forced-air.
Elev:n fixed voltages from .05 volts to 100 volts, peak-to- Finish—Anodized panel. Blue perforated cabinet.
peak.

Accuracy: £3%. Dimensions—8'/," wide, 12 high, 19" deep.

Output waveforms available

Positive gate of same duration as sweep, approximately Accessories included
20 volts. Positive-going sweep sawtooth, approximately _
150 volts. Information on accessories for use with this instrument is

included at the rear of the mechanical parts list.
Power requirements

Line voltage—105 to 125, or 210 to 250 v, 50-60 cycles.
Power—275 w at 117 v line voltage.
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VERTICAL-DEFLECTION SYSTEM

Preamplifier

The Vertical Amplifier in the Type 317 Oscilloscope re-
quires an input signal voltage of 0.1v, peak-to-peck, to
produce one division of calibrated deflection on the crt.
In order to satisfy this condition, and to make the instru-
ment applicable to a wide range of input voltages, a cali-
brated attenuation network and a Preamplifier are incor-
porated into the vertical-deflection system.

When the VOLTS/DIV. switch [shown on the Preamplfier
circuit diagram) is in the .1 position, the signal is coupled
through the X1 network—in which the attenuation is reg-
ligible—to the main Vertical Amplifier. The X1 network
compensates for lead inductance in the input circuit. For
settings of the VOLTS/DIV. switch between .2 and 50, the
Attenuators are switched into the circuit, either singly or in
tandem pairs, so that the input voltage to the main Vertical
Amplifier is always .1v for each division of crt defleciion
when the VARIABLE knob is in the CALIBRATED position,

The Attenuators are frequency-compensated volkige
dividers. For low-frequency signals they are resistive
dividers, and the degree of attenuation is proportional to
the ratio of the resistances. The reason for this is that the
impedance of the capacitors, at low frequencies, is so high
that their effect in the circuit is negligible. As the frequency
of the input signals increases, however, the impedance of the
capacitances decreases and their effect in the circuit be-
comes pronounced. For high-frequency signals the im-
pedance of the capacitances is so low, in comparison to the
resistance of the circuit, that the Attenuators become capuci-
tive voltage dividers. For these frequencies, the degree of
aftenuation is inversely proportional to the ratio of the
capacitances.

The variable capacitor at the input to each Attenuctor
(except for the X1 network) provides a means for adjusting
the input capacity of the Attenuator to equal that of the
main Vertical Amplifier. Similarly, C141 provides a method
of adjusting the input capacity of the Preamplifier. In this
manner the probe, connected to the INPUT connector, works
into the same input capacity regardless of the setting of the
VOLTS/DIV. switch. In the “straight through” (X1] position,
the probe works directly into the main Vertical Amplifer,
so no adjustment is required for this network,

By means of the AC-DC switch (SW101) the signal may be
either ac-coupled or dc-coupled to the Vertical Amplifier.
In the AC position the signal is coupled through C101; in ihe
DC position, C101 is bypassed with a direct connection,
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SECTION 3

CIRCUIT
DESCRIPTION

When the VOLTS/DIV. switch is in any of the three posi-
tions marked AC ONLY, the AC-DC switch is electrically
removed from the circuit and the signal is coupled through
C101.

When working with very small voltages, greater sensitivity
than that furnished by the main Vertical Amplifier may be
required or desired. To provide this, the Preamplifier can
be switched into the circuit by turning the VOLTS/DIV.
switch to any of the positions marked AC ONLY. The Pre-
amplifier is used in conjunction with either the X1, the X2 or
the X5 Attenuator, depending on the setting of the switch,
and provides three additional ranges of vertical sensitivity.

The Preamplifier, which has a calibrated signal gain of
10, consists of a single amplifier stage V154, a cathode
follower output stage V163B, and a voltage-setting cathode
follower V163A. The Voltage-Setting C.F. provides a +
175-volt source for the plate and screen circuits of V154,
and for the plate of V163B.

The gain of the Preamplifier is regulated by the setting
of the PREAMP GAIN ADJ. R154. This control regulates the
gain of V154 over an approximate range of 7 to 17 by
varying the degeneration in its cathode circuit. For cali-
brated operation, however, this control must be set so that
the gain is exactly 10. (See Recalibration Procedure.)

High-frequency compensation for the Preamplifier is pro-
vided by a seriessshunt peaking coil L150, and by series
peaking coils L157 and L177. L150 and L177 provide a
means for adjusting the circuit for optimum high-frequency
response. R157 is included in the grid circuit of V143B to
prevent parasitic oscillations that might occur.

Low-frequency accentuation for the Preamplifier is pro-
vided mainly by CI146A in the plate circuit of V154, To-
gether with R146 and R150, this circuit forms a low-frequency
"boost" network to compensate for the attenuation in the
cathode circuit, the screen circuit, and the rc coupling net-
work between the Output C.F. and the Vertical Amplifier.
The amount of compensation added to the circuit is, of
course, fixed. The amount of attenuation, however, can be
varied over a range with the LOW FREQ. ADJ. control
R175. (On some instruments this control is called LOW
FREQ. COMP.) By adjusting the amount of attenuation to
equal that of the compensation, low frequency distortion in
the amplifier is eliminated.

There are two protective devices incorporated in the de-
sign of the Preamplifier. One is the diode V142, which pro-
tects the electrolytic capacitor C154 from inverse voltage in
the event the cathode of V154 should go negative. This
would occur, for example, if V154 were removed from its
socket when the power was turned on. The other protective
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Circuit Description — Type 317

device is the neon lamp B163. This prevents the potential
between the grid and cathode of V163B from exceeding the
break-down rating of the tube in the interval from the time
that the instrument is first turned on and the time that V1638
is warmed up to its operating condition.

Vertical Amplifier

The Vertical Amplifier consists of two stages of diract-
coupled, push-pull amplification, each preceded by a
cathode follower. V183 is the signal-input cathode follower
when the VOLTS/DIV. switch is in any position other than
those marked AC ONLY (in other words, when the Pre-
amplifier is not connected into the circuits). R184, bypassed
by C184, prevents the grid from drawing excessive curient
in the event the stage should be overdriven. R187 is a wp-
pressor for the parasitic oscillations.

The Input Amplifier stage, composed of V214 and V224,
is a cathode-coupled phase inverter. That is, it converls a
single-ended input signal to a push-pull output signal. The
VARIABLE control, located between the two cathodes, regu-
lates the gain of the stage over a 2% to 1 range by vary-
ing the amount of degeneration in the cathode circuit.

When the Preamplifier is not connected into the circuit,
as mentioned previously, the Input Amplifier stage receves
its signal voltage from V183. The opposite cathode follower,
V203, couples a fixed dc voltage from the VAR, ATTEN.
BAL. control to the grid of V224, When this control is pro-
perly set, the cathode voltages at the two Input Amplifier
tubes will be equal and no change in vertical trace posi-
tioning will occur as a result of any change in the setting of
the YARIABLE gain control.

When the Preamplifier is connected into the circuit, by
turning the VOLTS/DIV. switch to any of the positions
marked AC ONLY, V203 becomes the signal-input cathode
follower. This action removes V183 from the signal path
by returning its grid circuit to ac ground through C182. The
switching of Input C.F. tubes compensates for the 180 de-
gree shift of signal polarity introduced by the Preamplilier.
With this arrangement, positive-going portions of the in-
put signal always produce an upward deflection of the
crt beam. Thus, the input Amplifier may receive its signal
from either of the input cathode followers.

Vertical positioning of the crt beam is accomplished
through the action of the VERTICAL POSITIONING control
R231. This is a dual control, connected between +-300 volis
and ground. It is connected electrically so that as the volt-
age between ground and the arm in one increases, the
voltage between ground and the arm in the other decreases.
When the potential at the arms of the controls is different
than that at the plate of the tubes to which they are con-
nected, current will flow through the limiting resistors R230
and R232, and through the plate load resistors R213 und
R227. This current, flowing through the plate load resistors,
will change the voltage at the plate of the tubes. Rotation
of the control will therefore cause the plate voltage at vne
tube to increase and the plate voltage at the other to de-
crease. Any change in plate voltage occuring in this stage,
due to rotation of the VERTICAL POSITIONING control, will
be reflected as a change in vertical deflection-plate voltige
at the crt, since direct coupling is used between these two
points.
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The Input Amplifier stage, as well as all succeeding stages,
contains high-frequency peaking coils to improve the high-
frequency response of the amplifier. However, since direct-
coupling is employed throughout, there is no low-frequency
loss in the circuit and no low-frequency compensation is re-
quired.

The Input Amplifier is coupled to the Output Amplifier
by the Driver C.F. V233. The GAIN ADJ. control, R244, sets
the gain of the Qutput Amplifier to correspond with the
front panel calibration when the VARIABLE control is turned
full right to the CALIBRATED position.

Delay Line

The output signal from the Vertical Amplifier is coupled
through the balanced Delay Line to the vertical-deflection
plates of the crt. The function of the Delay Line is to re-
tard the arrival of the waveform at the deflection plates
until the crt has been unblanked and the horizontal sweep
has been started. This delay insures that the very “front”
of fast vertical signals can be observed. Because of the
delay time and certain other characteristics, irregularities
are introduced in the crt display when the delay line is
misadjusted. And it is through analyzing the shape and
position of these irregularities that we are able to effect the
necessary adjustments.

So that you will better understand the adjustment pro-
cedure (described in the the Recalibration Procedure, Sec-
tion 5), we have outlined in the paragraphs that follow a
brief description of the delay line operation and how it
affects the crt display.

Consider the sequence of events when a step function is
applied to the delay-line input terminals (waveform A in
Fig. 3-1). We'll assume for the moment that the delay line
is in good adjustment except for two variable capacitors
adjacent to the crt deflection plates.

0.25 microseconds after the application of the step func-
tion, the leading edge of the waveform will arrive at the
crt deflection plates. The crt end of the delay line is ter-
minated, and in normal operation the signal energy would
be dissipated in the terminating resistors. However, the
misadjustment of the two capacitors creates a slight imped-
ance mismatch, resulting in the reflection of a small amount
of signal energy. This reflection energy travels down the
delay line toward the input terminals, while, at the same
time, the original step function is being traced on the crt
screen.

The reflected energy reaches the delay-line input termin-
als in 0.25 microseconds (the delay time of the delay line}
and is once again reflected since there are no terminating
resistors to absorb the energy (waveform C in Fig. 15). As
a result, the reflected energy is present at the crt deflection
plates 0.5 microseconds (twice the delay line delay time)
after it was initially reflected. This energy is manifest in the
crt display as an irregularity occuring 0.5 microseconds after
the leading edge of the step function (waveform B in Fig.
3-1). Because the reflected energy is the result of a misad-
justment in the delay-line terminating network, we call the
irregularity on the display waveform the Termination Bump.
For ease of discussion in the following paragraphs, we shall
refer to the lapsed time from leading edge to Termination
Bump as time T.
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Circuit Description — Type 317
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The reflected energy is caused initially by a slight mis-
adjustment in the delay-line termination network. As a
result, the irregularity in the displayed waveform is
called the Termination Bump.

TIME (1SEC)

Fig. 3-1. Time relationship of delay-line signals.

Consider next the affect of a misadjustment located Y,
of the delay-line length from the input terminals. Because
the velocity of propagation is uniform over the length of
the delay line, the step function will reach the point of mis-
adjustment /, of the delay-line delay time after application.
This is equivalent to 1/8T. At this point, a small amount of
energy is reflected back to the input terminals due to rhe
impedance mismatch caused by the misadjustment. The
reflected energy will reach the input terminals 1/8T alter

being reflected or 4T after application of the step-function.
This means, then, that the reflected energy will reach the
crt deflection plates Y, T after the leading edge of the step
function and will result in a bump located Y/, of the distance
from the leading edge to the Termination Bump on the dis-
played waveform (see Fig. 3-2).

If the misadjustment of the previous paragraph were
located elsewhere on the delay-line, it could be shown that

INPUT
TERMINALS

ofelel §<

- ' CRT
DEFLECTION

PLATES

DISPLAYED
WAVEFORM

[+ t/4 t/2

Fig. 3-2. Relationship of displayed waveform irregularities to delay-line misadjustment. The relative position of an irregularity between the
start of the display and the Termination Bump corresponds to the relative position of the delay-line misadjustment between the input ter-

minals and the terminating resistors.
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Circuit Description — Type 317

its relative position between input terminals and termination
network would correspond to the position of the resulting
bump on the displayed waveform. It is this charactenstic
of the delay-line that allows us to locate and remedy a
misadjustment.

Since the Delay Line is the load for the Vertical Quiput
Stage, it is elevated above ground by an amount equal to
the plate voltage of the Output Amplifier stage. R293 and
R294, in addition to terminating the line, are the plate load
resistors for the output stage.

When internal triggering of the Time Base Generator is
desired (black TRIGGER SELECTOR knob in either the + or
—INT. position), a “sample” of the vertical output signal is
used to develop the triggering pulse. The "Sample” is ob-
tained from a tap on a coil at the input to the Delay Line.
This point provides a signal suitable for good triggering
action, yet presents minimum loading to the Output Stage
and the Delay Line. The “triggering’ signal is coupled to
the Time-Base Trigger circuit by the Trigger C.F. V263, shown
on the Vertical Amplifier circuit diagram.

HORIZONTAL-DEFLECTION SYSTEM

Time-Base Trigger

The function of the Time-Base Trigger circuitry is to de-
velop a negative-going triggering pulse to trigger the Time-
Base Generator in the proper time sequence. The signal
from which the negative-going triggering pulse is produced
may emanate from one of three sources, as determined by
the setting of the TRIGGER SELECTOR switch (black knob)
SW420. When the switch is in the 4 or —EXT. position,
an external signal is employed in the development of the
triggering pulse. When the switch is in the 4+ or —INT.
position, the vertical signal itself is used to develop the
triggering pulse. This was explained at the conclusion of
the previous section. In the + or —LINE position of the
switch, o voltage at the power line frequency is used to
develop the triggering pulse.

In addition to selecting the source of the triggering volt-
age, switch SW420 (TRIGGER SELECTOR, black knob)
also arranges the input circuit of the Trigger-Input Amplfier
so that a negative-going pulse is always produced at the
plate of V414 regardless of whether the switch is in « +
or in a — position.

The Trigger-Input Amplifier V414 is a polarity-inverting,
cathode-coupled amplifier. The output is always taken irom
the V414B plate, but the grid of either stage may be con-
nected to the input-signal source. When the black TRIG-
GER SELECTOR knob is in the —position (EXT., INT. or LINE
range), the V414A grid is connected to the input-signal
source. The grid of V414B is connected to a dc bias source,
adjustable by means of the TRIGGERING LEVEL control.
This bias voltage establishes the quiesecent voltage at the
V414B plate. When the TRIGGER SELECTOR knob i+ in
the + position (for any of the three ranges), the V4148
grid is connected to the input-signal source and V414A is
connected to the bias source.
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The voltage at the V414A grid and the voltage at the
V414B plate are in phase with each other; that is, they both
go through ac zero in the same direction at the same fime.
Therefore, when the switch is in any of the — positions (the
signal applied to the V414A grid), the voltage at the plate of
V414B is in phase with the inputsignal voltage. By
this arrangement, V414A acts as a cathode follower, hav-
ing a gain of approximately unity, and the signal voltage
developed across the cathode resistor becomes the input
signal to the V414B section.

When the switch is moved to any of the + positions, the
V414B grid is connected to the input-signal source. With
this configuration, the voltage at the plate of V414B
will be 180 degrees out of phase with the input-signal volt-
age. Thus, depending on the setting of the switch (4 or —),
the V414B plate signal swing may be in phase, or 180 de-
grees out of phase, with the input-signal voltage.

The Schmitt Trigger consists of V435, A and B, connected
as a dc-coupled multivibrator, In the quiescent state, i.e.,
ready to receive a signal, V435A is conducting and
its plate voltage is down. This holds the V435B grid below
cutoff, since the two circuits are dec-coupled by the voltage
divider R435, R436 and R437. With V435B in a state of
cutoff, its plate voltage is up; hence no output is being
developed.

A negative-going signal is required at the V435A grid
to drive the Schmitt Trigger into its other state in which a
triggering pulse can be produced.

The negative-going signal will drive the V435A grid in the
negative direction, and the cathodes of both tubes will fol-
low the grid down. At the same time the V435A plate
voltage starts rising, which causes the V435B grid voltage to
rise. With the V435B grid going up and its cathode going
down, V435B starts conducting. The cathodes will now fol-
low the V435B grid; hence the cathode voltages start going
up. With the V435A grid down and its cathode up, V435A
is cut off. As V435B conducts its plate voltage drops, cre-
ating a negative step at the output. This transition occurs
very rapidly, regardless of how slowly the V435A grid
signal falls.

When the signal at the grid of V435A starts in the
positive direction, just the opposite will occur. That is,
V435A  will start conducting again, V435B will be
cutoff, and the circuit will revert to its original state with the
V435B plate voltage up. This completes the negative step
voltage output from the Schmitt Trigger circuit.

The operation of the Schmitt Trigger circuit is exactly the
same for both + and — positions of the black TRIGGER
SELECTOR knob. However, since there is a reversal in sig-
nal polarity, triggering will occur at different points
with respect to the signal being observed. For ex-
ample, when the switch is in the + position, triggering will
occur during the positive slope of the waveform being ob-
served. That is, the start of the trace will occur when the
waveform is going in the positive direction. Conversely,
when the switch is in the — position, the trace will start
when the waveform is going in the negative direction.

The TRIGGER SELECTOR switch with the red knob, SW410,
selects the type, or mode, of triggering. In the DC position,
the vertical-input signal is dc-coupled from the Trigger
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C.F. to the Trigger-lnput Amplifier, which in turn is dc-
coupled to the V435A grid of the Schmitt Trigger. R422
isolates the “B" plate circuit of V414 from the Capaci-
tance of the switch; R424 isolates the "A" grid circuit of
V435 from the switch.

In the AC position of the switch, capacitor C407 is con-
nected into the input circuit; this, of course, removes any
dc component of the input waveform. The Trigger-Input
Amplifier, however, is still dc-coupled to the Schmitt Trigger
stage.

In the AUTO. position of the switch, the Schmitt Trigger
is converted from a bistable configuration to a recurient
configuration. This is accomplished by coupling the grid
circuit of the V435B section to the grid circuit of the V435A
section via R431. In addition, the dc-coupling between the
Trigger-Input Amplifier and the Schmitt Trigger is removed
when the switch is in this position,

The addition of R431 to the circuit causes the Schinitt
Trigger to free-run in the absence of a vertical-input sig-
nal. For example, assume the grid of the V435A seciion
is just being driven into cutoff. The voltage at the VAI5A
plate starts to rise, carrying with it the grid voltage of the
V435B section. The grid of V435B is coupled to the grid
of V435A through R431 and R424. This causes the grid
voltage of V435A to start rising. The time constant of the
rc network R431, R424 and C423 is such that it takes about
.01 second for the V435A grid voltage to rise exponentially
from its starting point, below cutoff, to a value where plate
current can flow.

As V435A starts to conduct, its plate voltage drops,
which in turn lowers the voltage at the V435B grid. The
voltage at the V435A grid then starts dropping expon-
entially toward cutoff. When the V435A grid reaches «ut-
off again, the circuit has completed one cycle of its approxi-
mately 50-cycle triangular waveform.

The range of voltage at the grid of V435A, between
V435A cutoff and V4358 cutoff, is about 3 volts when the
circuit is used in the AUTO. mode (this is increased from
about 0.5 volt, for the AC or DC mode, by the addition of
R431 to the circuit). Since the V435A grid is never more
than 3 volts from cutoff, a triggering signal with a peak-to-
peak amplitude of 3 volts or more can drive the grid fo
cutoff at any time and produce a trigger output. Smaller
signals can also produce a trigger output, but only if they
occur at a time when the sum of the signal voltage and the
triangular grid voltage is sufficient to drive the V435A
grid to cutoff. However, the duty cycle of operation is
somewhat reduced when smaller triggering signals are he-
ing received.

With the circuit configuration just described, the horizontal
sweep can be triggered with repetitive signals, over a wide
range of frequencies, without readjustment. When not re-
ceiving triggers, the sweep continues at approximately a
50-cycle rate. Thus, in the absence of any vertical signal,
the sweep generates a base line which indicates that the
oscilloscope is adjusted to display any signal that might be
connected to the vertical-deflection system.

When switch SW410 is in the HF SYNC position, the Time-
Base Trigger circuits are bypassed and the input “triggering”
signal is applied directly to the Time-Base Generator. This
signal now acts as a synchronizing voltage, superimposed
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on the holdoff waveform (to be discussed in the section that
follows). This synchronizes the Time-Base Generator at a
submultiple of the triggering-signal frequency. This mode
is useful for input signals in the range from 5 megacycles
to 15 megacycles.

Time-Base Generaior

The Time-Base Trigger produces a negative-going wave-
form which is coupled to the Time-Base Generator. This
waveform is differentiated in the grid circuit of V25A to pro-
duce a sharp negative-going triggering pulse to trigger the
Time-Base Generator in the proper time sequence. Positive-
going pulses are also produced in the differentiation process,
but they are not used in the operation of the Time-Base
Generator.

The Time-Base Generator consists of three main circuits:
a Bistable Multivibrator, a Miller Runup Circuit, and a Hold-
Off Circuit. The Bistable Multivibrator consists of V25A,
V35B and the cathode follower V25B. The essential compon-
ents in the Miller Runup circuit are the Miller Tube V618,
the Runup C.F. V4TA, the On-Off Diodes V52, the Timing
Capacitor C160 and the Timing Resistor R160. The Hold-Off
Circuit consists of the Hold-Off Driver V83A, the Hold-Off
C.F. V83B, the Hold-Off Capacitor C180 and the Hold-Off
resistor R181.

In the quiescent state, V25A is conducting and its plate
voltage is down. This cuts off V35B through the cathode
follower V25B and the voltage divider R26-R27, and the
cathode resistor R29.

The quiescent state of the Miller Tube is determined by
a dc network between plate and grid. This network consists
of the neon lamp B75, the Runup C.F. V1A, and the On-Off
Diode V52. The purpose of the dc network is to establish
a voltage at the plate of the Miller Tube of such a value
that the tube will operate above the knee, and thus over
the linear region, of its characteristic curve.

In the quiescent state, the grid of the Miller Tube rests
at about —2 volts. There is about a 1Y,-volt drop in the
Runup On-Off Diodes, about 18.5 volts bias on the Runup
C.F., and about a 55-volt drop across the neon lamp. This
establishes a quiescent voltage of about +33 volts at the
plate of the Miller Tube.

If the STABILITY control is now advanced, making the grid
of V25A more negative, a point will be reached where a
negative-going triggering pulse from the Schmitt Trigger
stage will cause the Bistable Multivibrator to switch rapidly
to its other state. That is, V25A will be cutoff and V35B will
start to conduct. As V35B conducts, its plate voltage, and
the voltage at the diode plates, drops. As a result the
diodes are cutoff, which permits the grid of the Miller Tube
and the cathode of the Runup C.F. to seek their own volt-
ages. Any spiking that may occur, during this transition per-
iod, is attenuated by the R52-C52 network.

As there is no diode conduction at this time, the grid of
the miller Tube starts negative, since it is connected to —
150 volts through the Timing Resistor R160. The plate of the
Miller Tube then starts positive, carrying within the grid and
cathode of the cathode follower V61A. This raises the volt-
age at the top of the Timing Capacitor C160, which in turn
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raises the voltage at the grid of the Miller Tube and pre-
vents it from going negative. The gain of the Miller Tube,
as a Class A amplifier, is approximately 200. This means
that a 150-volt change in plate voltage will maintain the
grid voltage constant within three-quarters of a volt.

The Timing Capacitor C160 starts charging with current
from the —150-volt bus. Since the voltage at the grid of the
Miller Tube remains essentially constant, the voltage drop
across the Timing Resistor, and hence the charging cuirent
through it, remains essentially constant. Thus, C160 charges
linearly, and the voltage at the cathode of the Runup C.F.
V61A rises linearly. Any departure from a linear rise in the
voltage at this point will produce a change in the voltage at
the grid of the Miller Tube in such a direction as to cor-
rect for the error.

The linear rise of voltage at the cathode of V61A is used
as the sweep time base. Timing Capacitor C160 and Tim-
ing Resistor R160 are selected by means of the TIME/DIV.
switch (SW160). The Timing Resistor determines the cur-
rent that charges the Timing Capacitor. By means of the
TIME/DIV. switch, both the size of the capacitor being
charged and the current charging the capacitor can be
selected to cover a wide range of sawtooth slopes (sweep
speeds). For high-speed sweeps the bootstrap capacitor
C72 helps supply current to charge the stray capacitance at
the plate of the Miller Tube, which permits the plate voltage
to rise at the required rate.

If uncalibrated sweep speeds are desired, the VARIABLE
TIME/DIV. (red knob) control may be turned away from the
CALIBRATED position. This control, Ré5, varies the sweep
speed over a 2, to 1 range. Switch SWé5 is ganged with
the VARIABLE control in such a way that the UNCALI-
BRATED light comes on when the control is turned away
from the CALIBRATED position.

As explained previously, the sweep speed (the speec| at
which the spot moves across the face of the crt) is deter-
mined by the timing circuit C160 and R160. The length of
the sweep (the distance the spot moves across the face of
the crt), however, is determined by the setting of the SWEEP
LENGTH control R82. As the sweep voltage rises linearly at
the cathode of V61A, there will be a linear rise in voltage at
the arm of the SWEEP LENGTH control R82. This will in-
crease the voltage at the grid and cathode of V83A, and
at the grid and cathode of V83B. As the voltage at the
cathode of V83B rises, the voltage at the grid of V25A will
rise. When the voltage at this point is sufficient to bring
V25A out of cutoff, the multivibrator circuit wilt rapidly re-
vert to its original state with V25A conducting and V35B cut-
off. The voltage at the plate of V35B rises, carrying with
it the voltage at the diode plate V52B. The diode then con-
ducts and provides a discharge path for C160 through R37
and R38, and through the resistance in the cathode circuit of
V61A. The plate voltage of the Miller Tube now falls lin-
early, under feedback conditions essentially the same as
when it generated the sweep portion of the waveform ex-
cept for a reversal of direction. The resistance through
which C160 discharges is much less than that of the Timing
Resistor (through which it charges). The capacitor curient
for this period will therefore be much larger than during the
sweep portion, and the plate of the Miller Tube will return
rapidly to its quiescent voltage. This produces the retrace
portion of the sweep sawtooth, during which time the crt
beam returns rapidly to its starting point.
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The Hold-Oft Circuit prevents the Time-Base Generator
from being triggered during the retrace interval. That is, the
hold-off allows a finite time for the Time-Base circuits to re-
gain a state of equilibrium after the completion of a sweep.

During the trace portion of the sweep sawtooth the Hold-
Oft Capacitor C180 charges through V83A, as a result of
the rise in voltage at the cathode of V83A. At the same
time, the grid of V25A is being pulled up, through the Hold-
Off C.F. V83B, until V25A comes out of cutoff and starts
conducting. As mentioned previously, this is the action that
initiates the retrace. At the start of the retrace interval C180
starts discharging through the Hold-Off Resistor. The time
constant of this circuit is long enough, however, so that dur-
ing the retrace interval (and for a short period of time after
the completion of the retrace) V180 holds the grid of V25A
high enough so that it cannot be triggered. However, when
C180 discharges to the point that V83B is cut off, it releases
control over the grid of V25A and the grid returns to the
level established by the STABILITY control. The hold-off
time required is determined by the size of the Timing
Capacitor. For this reason the TIME/DIV, switch changes
the fime constant of the Hold-Off Circuit simultaneously
with the change of Timing Capacitors.

The STABILITY control R10 regulates the dc level at the
grid of V25A. In use, this control is adjusted so that the
grid voltage is just high enocugh to prevent the circuit from
free-running. Adjusted in this manner, a sweep will only be
produced when a negative-going triggering pulse from the
Schmitt Trigger can drive the stage into cutoff. For con-
venience, a PRESET Stability control can be connected into
the circuit via switch SW10. When in this position a fixed
negative dc voltage is obtained from RIT and applied to
the grid of V25A. This control, adjusted at the factory, can
be used in most triggering applications of the instrument.
Where triggering may be critical, however, the variable
STABILITY control should be used.

The positive rectangular pulse appearing at the cathode
of V25B is coupled through the Unblanking C.F. to the grid
circuit of the crt. This pulse, whose start and duration are
coincident with that of the sweep portion of the sawtooth,
unblanks the crt and permits the trace to be observed.

The unblanking pulse is also coupled through another
cathode follower, V43B, to a jack on the front panel labeled
+GATE OUT. This positive pulse, which starts at ground
and rises to approximately 20 volts, has a start and duration
which are likewise coincident with that of the sweep por-
tion of the sawtooth.

The sweep sawtooth voltage at the cathode of V41A, in
addition to being coupled to the Horizontal Amplifier, is
also coupled through the cathode follower V43A to a jack
on the front panel labeled SAWTOOTH OUT. This provides
a 150-volt linear rise in voltage, starting at zero volts with
respect to ground, except at the fastest sweep speeds.

Horizontal Amplifier

The Horizontal Amplifier consists of an input cathode
follower, a driver cathode follower, a push-puli amplifier
and an output cathode follower stage.

The sweep waveform is coupled to the grid of the Input
C.F. V3I3B via the frequency-compensated voltage divider
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R310-R311. The HORIZONTAL POSITIONING control R314A
supplies a manually adjustable dc voltage to the grid of
V313B for horizontal positioning of the crt beam. The R315-
C315 network produces a small step at the start of the wave-
form at the faster sweep speeds. This step is necessary to
compensate for the bandpass-limiting effect of the siray
capacitance in the amplifier. By its application the wave-
form will start linearly at the faster sweep speeds. The In-
put C.F. V313B provides the necessary low impedance to
drive the switch capacitances and the Driver C.F. V313A; the
Driver C.F. isolates the Output Amplifier from the DISPIAY
switch.

In the MAG. position of the DISPLAY switch, the waveform
is coupled by cathode follower V313A to the Output Am-
plifier stage. This stage, V354A and V374A, a cathode-
coupled phase inverter, converts the single-ended input to
a push-pull output. The waveform is then coupled by the
Output C.F. stage, V354B and V374B, to the horizontal-
deflection plates. The MAG. GAIN ADJ. varies the degen-
eration in the cathode circuit of the Qutput Amplifier and
thus sets the gain of the stage. €358 reduces the degen-
eration at higher frequencies and thus compensates the
amplifier for faster sweep speeds. Bootstrap capacirors
C350 and C372 also improve the response at the faster
sweep speeds by supplying current from the output cathode
followers to charge the stray capacitance at the plates of
the Output Amplifier. Neon lamp B300 is connected in the
circuit when the DISPLAY switch is in the MAG. position to
indicate that the magpnifier circuits are in operation.

in the NORM., position of the DISPLAY switch the gain of
the amplifier is reduced by a factor of five by a feedback
loop between the cathode circuit of ¥354B and the grid cir-
cuit of V313A. This loop consists of R333 shunted by C333,
and R324 and R325 shunted by C324. The amount of feed-
back, and hence the gain of the amplifier, is adjusted by
means of R325, the HORIZ. GAIN ADJ. In the normal posi-
tion of the DISPLAY switch (NORM.) both the MAG. GAIN
ADJ. and the HORIZ. GAIN ADJ. will vary the gain; for
this reason the MAG. GAIN ADJ. must only be set when the
DISPLAY switch is in the MAG. position.

The MAG. REGIS. control R335 adjusts the voltage at the
grid of V313A to equal the voltage at the cathode of V313B
when the spot is in the center of the screen and the DIS-
PLAY switch is in the NORM. position, This insures that the
portion of the waveform within the center two graticule divi-
sions, when the DISPLAY switch is in the NORM. position,
will be expanded the full length of the graticule when the
DISPLAY switch is set to the MAG. position.

In the EXT. position of the DISPLAY switch the Driver (C.F.
is connected to an external binding post on the front panel
marked HORIZ. INPUT. With this arrangement the hori-
zontal waveform is obtained from an external source rather
than from the Time-Base Generator. The HORIZ. INFUT
ATTEN. control R330 varies the input voltage so that the
waveform may be adjusted for the desired amplitude. In the
EXT. position, horizontal beam positioning is provided by
R314B rather than by R314A.

POWER SUPPLY

Plate and filament power for the tubes in the Type 317
Oscilloscope is furnished by a single power transforiner
T600. The primary has two equal tapped windings; these
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Circuit Description — Type 317

may be connected in parallel for 105- to 125-volt operation,
or in series for 210- to 250-volt operation. Silicon rectifiers
are employed for the three separate full-wave, bridge-type,
power supplies. The three supplies furnish regulated dc volt-
ages of —150 volts, 4100 volts and +300 volts. The -+300-
volt supply also has an unregulated output of about +420
volts for the oscillator tube in the high-voltage supply for
the crt. It is unnecessary to regulate this supply as the high-
voltage power supplies have their own regulation circuits.

Reference voltage for the —150-volt supply is established
by a gas diode Voltage-Reference Tube Vé09. This tube,
which has a constant voltage drop, establishes a fixed
potential of about —84 volts at the grid of V606B, one-half
of a Difference Amplifier. The grid potential for the other
half of the Difference Amplifier, V606A, is obtained from
a voltage divider consisting of R616, R617 and R618. R617,
the —150 ADJ., determines the percentage of total voltage
that appears at the grid of V606A and thus determines the
total voltage across the divider . When this control is pro-
perly adjusted the output voltage is exactly—150 volts.

Should the loading on the supply tend to change the out-
put voltage, the potential at the grid of V406A will change
in proportion, and an error voltage will exist between the
two grids of the Difference Amplifier. The error signal is
amplified by Vé06B, whose plate is dc-coupled to the grid
of the Series Tube V617B. The error voltage appearing at
the grid of the Series Tube will change the voltage drop
across the tube, and hence change the voltage at the plate
of the tube. This change in voltage at the plate of the
Series Tube, which will be in a direction to compensate for
the change in the output voltage, is coupled through C601A
to the output and thus pulls the output voltage back to its
established value of —150 volts. Cé14 improves the ac gain
of the feedback loop, and thus increases the response of
the cireuit to sudden changes in output voltage.

The —150-volt supply serves as a reference for the +-100-
volt supply. The voltage divider R641-R642 establishes a
voltage of essentially zero at the grid of the Amplifier V636.
(The actual voltage at this grid will be equal to the bias
voltage required by the tube) If the loading should tend
to change the output voltage, an error voltage will appear
at the grid of the Amplifier. The error voltage will be
amplified and will appear at the grid of the Series Tube
V637. The cathode of V637 will follow the grid, and thus
the output voltage will be returned to its established value
of 4100 volts. Cé38 improves the response of the regulator
circvit to sudden changes in output voltage.

A small sample of the unregulated-bus ripple will appear
at the screen of V636 through R635. This ripple signal ap-
pearing at the screen (which acts as an injector grid} will
produce a ripple component at the grid of V637 which will
be opposite in polarity to the ripple appearing at the plate
of V637. This tends to cancel the ripple at the cathode of
V637, and hence reduces the ripple on the 4100-volt bus.
This same circuit also improves the regulation of the circuit
in the presence of line voltage varidtion.

The +300-volt supply functions in the same manner as
the +100-volt supply. Rectified voltage from terminals 18
and 19 of the power transformer is added to the voltage
supplying the +100-volt regulator to supply power for the
+300-volt regulator. As mentioned previously, the +300-
volt supply also provides an unregulated +420-volt output
for the crt high-voltage supply.
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Circuit Description — Type 317

CRT CIRCUIT

High Voltage Supply

A single 60-kilocycle oscillator furnishes energy for three
power supplies that provide operating voltages for the crt.
The Oscillator is the Hartley type, whose main components
are V800 and the primary of T801 tuned by C806.

The rectifier circuits are of the half-wave, voltage-tripler
types, with capacitor-input filter networks. Separate supplies
are required for the grid and cathode circuits in ordet to
provide dc-coupled unblanking to the crt grid. V824 supglies
about —1400 volts for the grid of the crt (the actual voltage
depends on the setting of the INTENSITY control). V820
supplies —1300 volts for the cathode. The voltage-tripler
consisting of V823, V822 and V821 supplies 7700 volts for
the crt helix. The accelerating potential for the crt beam is
the sum of the post accelerating voltage (7700) and the
cathode voitage (—1300), or 9 kilovolts.

In order to provide a constant deflection sensitivity in the
oscilloscope, and thereby maintain its calibration, it s
necessary that the accelerating potentials in the crt remain
constant. This is accomplished by comparing a sample of
the high voltage fo the regulated —150-volt supply. The
“sample" voltage, obtained from the voltage divider R811
through R815, is applied to the grid of V814B; the cathode
of this tube is connected to the regulated —150-volt supply.
The error signal is amplified by V814B and V814A. The
output of V814A varies the screen voltage of the Oscillator
tube, thus controlling its output.

Unblanking

DC-Coupled wunblanking is accomplished by employing
separate high-voltage supplies for the grid and cathode.
The cathode supply is tied to the 4100-volt supply via the
decoupling network R825 and C825. The grid supply is

connected to the cathode of V35A and is floating, subject
to the excursions of this cathode. The unblanking pulses
from the Time-Base Generator are transmitted to the grid
of the crt via this floating grid supply.

At the faster sweep speeds the stray capacitance in the
circuit makes it difficult to move the floating supply fast
enough to unblank the crt in the required time. To over-
come this, an isolation network composed of C834, C835,
R834 and R835 is employed. The fast leading edge of the
unblanking pulse, at the faster sweep speeds, is coupled
directly to the grid of the crt via the parallel combination of
C834 and C835, the power supply itself is not appreciably
moved during this time due to the isolating resistors R834
and R835.

For longer unblanking pulses (at slower sweep speeds} the
stray capacitance of the circuit is charged through R834;
this holds the grid at the unblanked potential for the dura-
tion of the unblanking pulse.

CALIBRATOR

The Calibrator is a square-wave generator whose approx-
imately 1-kilocycle output is available at a front-panet jack
labeled CAL. OUT. It consists of a Multivibrator, V555A and
V573 connected so as to switch the Cathode Follower V555B
between two operating states—cutoff and conduction.

During the negative portion of the Multivibrator waveform
the grid of V555B is driven well below cutoff and the cath-
ode rests at ground potential. During the positive portion of
the waveform the grid of V5558 rises to slightly less than
100 volts. By means of the CAL. ADJ. R566, the grid voltage
can be adjusted so that the voltage at the CAL. VOLT
CHECK jack (cathode} can be set to exactly 100 volts.

The Calibrator C.F. has a calibrated tapped voltage
divider for its cathode resistor. By means of the VOLTS,
PEAK TO PEAK switch, eleven calibrated voltages from
05 v to 100 v are available.

e®



(VERTICAL) PREAMPLIFIER VERTIC AL
AMPLIFIER
S+—o—»o—] V154 6CB6 | e | 52603 2252
ji V163 6DJ8 e e
vzz4 6AU6
= V233 6DJ8
V244 6CL6
vesa 6CL6
T ]7 V263 6AU6
TRIGGER
CF
V263 64U6
6.3vAC
LINE
TRIGGER —O INT. TRIGGER-INPUT SCHMITT
AMPLIFIER TRIGGER
-CI.°—“’“‘°“°"*— vaia 6DJS vass  epud
EAT.
cAaL. CALIBRATOR
ouT
S —a— | V555 12407
V573 6AUG

TYPE 317 O0SCILLOSCOPE

DELAY
LINE
CRT
V859
T317
HTH
UNBLANKING +GATE oUT
cr cr |
V354 464NS V438 46DJ8 [0
SAWTOOTH-0UT
SAWTOO0TH
cr
va3a sepus [T °
BISTABLE RUNUP MILLER Nar, HORIZONTAL
MULTIVIBRATOR ON-0FF RUNUP BN AMPLIFIER
DIODES CIRCUIT
V25 6DJ8 MAG. Kgsli ggjg
V358 %64AN8 v52 6A4L5 vel 64ANS ’ 5 vaze  €pis
EXT.
—O
HOLD-0FF
CIRCUIT
V83  6DJS
(o]
_E XT. HORIZ.
INPUT
R.O.W.
7=/ -59

AA

BLOCK DIAGRANM



+300V

TO SWI20
——————»(VERTICAL-AMPL IFIER
DIAGRAM) Vie34
Swizo /56048 x
(VERTICAL AMPLIFIER YOLTAGEESETTING
DIAERAM) C.F.
oo pm-——-- s [7T3 S
1FER 'R 2R 3F 3R 4F
\ \ \ \ \ \
\ \ \ \ \ \ +175V TOALL POINTS
\ \ \ \ \ \ MARKED +175V
\ \ \ \ \ RI4G
clol \
X \ \ \ \ \ \ 22K
{ \ \ \ \ \ * 6922 MAY BE
ks X \ \ F SUBSTITUTED
s6a \ \ \ \ Claea FOR 6048
o\ \\ \ \ \\ \\ ouf T
\ \ =
cio3 \ \
To0! \ \ R \ \ ‘\ +175v
C; 05—60 Xio00 X5 O—4 RI44
= = 5 g xz — o— 13 #hgay
1© o X1 o o— Cla6B. ;~|KS°
- —swiol 1ouf T
5 Xio o— 0 o— w1 Vie3B
2 Lo o— 5 Li50 LIS7T  RIST Y6DJ8 *
2145, +54 e.4§h 47 OUTPUT C.F
' - 993 vise :
5 o—s —O H
N o] cas L] 6CB6
o 005 T AMPLIFIER +57 - TO SWi20H
N o o o—i = It ’Vf‘ (VERTICAL AMPLIFIER
05 0 o Lo oV ’ RIT1 171 DIAGRAM)
RE & i ci4l R143 = PREAMP f.op .
oLy | 0% : —=2 ‘IKNT' 7-3) 47 /_’l GAIN ADJ. L
0l © =
| = TO R205,R 206
= / L .(VERTICAL AMPLIFIER
LOW FREQ, DIAGRAM)
cise comP.
RIS2
15K 1: 500uf
X1 -150V
cize
270
RI36
22
VOLTAGE READINGS were obTANED ]
ATTENUATOR DETAILS WITH CONTROLS SET AS FOLLOWS: |
INPUT SIGNAL . .. .. . i = . NONE i
TRIGGER SELECTOR (RED KNOB) . AUTO \
SEE PARTS LIST FOR EARLIER VERTICAL POSITION !
VALUES AND SERIAL NUMBER CENTERED
m#&ass‘-sz gGTIIsN)EAARKED g€ ALsO IMPORTANT NOTE ON TIME-BASE TRIGGER DIAGRAM.
7 T pREAWR red
- ; P

TYPE 317 OSCILLOSCOPE

PREAMPLIFIER



+300v +100v
[y

00V
R190 R297 )
a7 vees : Reez
ci90 6AU6
Too0s Re4s TRIGGER C.F
= 225V Reses LC256 c26z
a0y 433K 1.5 2 .005
+200v
(DECOUPLED) - R257 RrRZ60 ! =
47
13220 TO SW 4204,
R212 RZ56 = T TRIG, TRIG. SELECTOR
+00V 2K +200v 0K/ Sy R LEVEL Rz64  (TIME-BASE TRIGGER
(DECOUPLED) | V2334 L244 DJ. 39K DIAGRAM)
iz-25
1o | 46018 « e
LOCATED 0N cioa 6AU6 T 15-30un R233 DRIVER C.E -1500
e 005 INPUT C. T0 A4 e v f - vzaa
/\\ ﬁ“] R8T \ 6CL6
FROM SWI20F oy 47 ; TRUT
(PREAMPLIFIER DIAGRAN) S l Risa amPLireR +200v
$—o P 100, L240
N c'a3 K
T 22 = 2.5 uh
= RIS3 030 FEATET gt . J (O R
= r
Lo 3 ks 27 \-,’ i F
——O % 1 |
\ R230 I 1
— o \ &2k 1 l
‘o | ' e |
51: R235 ! 5y
$—o0 15K »
1 RS Ri2s +300v G ! i
L - — - VeI /1) 39K s ‘ oy
| Swizo RZIS R245 A. | !
i) i SEE ALSO 10K R2i6 3 [
(PRE AMPLIFIER DIAGRAM) cioa S R244 1 1
: ~ol A~ R231 VERTICAL : DELAY |
1 T Fi P e POSITIONING ] LINE |
=i | = R223 R220 Ry B = . '
Lesz ! 8K 10K VARIABLE] | 1 5 Regs !
T.001 err RI94 RISS i - | !
L | 47 39K 1501 ) — '
: Lo veeq ! 5K !
i ; 64U6 |
: INPUT AMPLIFIER 7 o0V ‘I ggiz
| / +200v
[ V203 ; L250 R250 SEE DELAY LINE NETWORK-
E 6 AU6 t 2.5uh 27
N 200 -
INPUT C.E I]/ZJJB
%6DJ8 * vesa
DRIVER C.F
o : +100v 6CL6
Sl ff oUTPUT
L o ksl AMPLIFIER
o R234
0 * 6922 MAY BE F1as
—o0 aK 6 SUBSTITUTED ey
[ FOR 6048
L o +oov &
(DECOUPLED) te=aoph
o +200V
O
—oO
FROM LI7T
(PREAMPLIFIER oo = NE-2
DIAGRAM) P -¥{kd
Lo UNCALIBRATED
FROMRI75 PRSI
LOW FREQ.COMPR ——————— OLTAGE READINGS 7
(PREAMPLIFIER 32, oIS SET . i |
DIAGRAM) 300/ LOCATED oN [VARIABLE)R21G mr:vcs?:mll AS FOUL o |
CLOSED ONLY IN EXTREME %05 T it
+10QV 2205 CLOCKWISE POSITION. RrR217 TRIGGER SELECTOR (RED KNOB} .. .. . .. AUO ‘
2203 a7m 100K VERTICAL POSITION s s was 6 s Elszcvgum ‘
R20/ 390K s ALSO IMPORTANT NOTE ON TIME-BASE TRIGGER DIAGRAM |
50063 # -150v
j v R206 J:czw 37 VERT. Ame.
VAR AT TEN. 3.9¢ .0 -
Bai. -150v =
R.OW.
&e6a

SEE PARTS LIST FOR EARLIER
VALUES AND SERIAL NUMBER

TYPE 317 0SCILLOSCOPE 48, WITH BLUE GUTLINEARKED VERTICAL AMPLIFIER



FROM PLATE,PING,VE44
OUTPUT AMPLIFIER

THRU. L244 L283
(SEE VERTICAL-AMPLIFIER [~ = =~ ~LE70 == == |~~~ - ——-———-—————————————————— L2T4 SEEESESSSESSSe S s Sna Sl s R aNSESS e e i e T i 2.5uh
DIAGRAM) T LTI IR LITN T LI LITR SITR IO SILN IIF—
T0 GRID, PiNI, V263
TRIGGER C.E e
THRU C256 ¢ R260 4
(SEE VERTICAL - AMPLIFIER 268 Jdrczr Srcere €273 Jfcera Mczrs JAfczre JfceTT cz78  Jfczre  JF#C280  _lFC2sl _fczoz cess
DIAGR AM) 3.3 T 73 T 7-3 7-3 T 7-3 T 7-3 7T 7-3 T7-3 7-3 T 7-3 7T -3 T.7-3 T7-3 7-3
c2e9
7-3
FROM PLATE ,PING,V254
OUTPUT AMPLIFIER
THRU L254 2o R0 080 080 080 N o 80 0o N11Y 900
(SEE VERTICAL-AMPLIFIER | I i L2s4
DIAGRAM) T TTTT L27 == o T T T T T T T T T T T T T S T e e e LETE ~is & S s et e s i s e s e et e 2.5uh
T T LEB5 —mmmmm e e e R293
—ogo TR LITN T £I0R T
+225V
Jrczaa cess  Jlfcese ced7  Mcess  LrCz89 czs0 ceor  Arfczez €293 _rceos _j
F7-3 7-3 7!.7—3 7-3 7{.7-5 71.7-3 7-3 7-3 7-3 {.7—3 T.7-3
oo o X119 N1y N 080 V1P A
! I RZ94
—————————————————————————————————— L2286 SIETSSISNRS e S S R St ST 1.8K
R.O.W.

TYPE 317 0SCILLOSCOPE

AA



TRIGGER —INPUT
AMPLIFIER ————

x % REDKNOB

——————————— TRIGGER SELECTOR] — — = =~ == ===~ ——— — = = m —— o — —— — —

}-——-—i SCHMITT TEIGGEE——’

U T 1 T
B8R SW4i¢ (SEE TIME-BASE GEN.DIAG.) il SF 5F
| I | !
i ; | i
*% CONCENTRICALLY MOUNTED \ gy i | !
| ! ! |
: R4I4 I : )
7
| & I | ;
t | | /
IMPORTANT ! cdia ! | +300v / % 6922 MAY BE
! I ! / SUBSTITUTED
WAVEFORMS ARE IDEALIZED BUT CLOSELY APPROXIMATE THOSE TO BE FOUND IN | I.OO/ i | +300V
THIS INSTRUMENT PROVIDED CONTROLS ARE SET AS INDICATED BELOW AND ON s 1100V . / FOR 6DJ8
EACH SCHEMATIC. VOLTAGE READINGS, IF TAKEN WITH A VTVM, WILL BE WITH. | B (DE ¢ ) 1 ]
Mo e e R | : | | oc Ras0
Sﬁﬁlnwéﬁg?ﬁ'gf%'sﬂ%cs BEING USED. RETURN CONTROLS 1O THE | TO ALL POINTS MARKED | | AC %4327 820
POSITIONS LISTED BELOW BEFORE MOVING TO THE NEXT SCHEMATIC. I +/ 00V | | 1%
CAUBRATOR - OFF : (DEC.) } : AUTO O—A—4
HORIZ. DISPLAY . ... .. . NORM. { L X
TIME/DIV . 1 mSEC | \HF SYNC o—4
VARIABLE (TIME DIV} . _.... . . CW (CALIBRATED} | \ "
TRIGGER SELECTOR (RED KNOB) . . . AC | \\ ’542‘35 +295 V4358
TRIGGER SELECTOR (BLACK KNOB) . #LNE | \ ) +28l %6DJ8 *
TRIGGERING LEVEL CENTERED | V435A 2 J
STABILITY PRESET : %6DJ8 *I R435 L. C435
| 150K 18
| - 7
! 152 R439
: + 78 100
FOR VALUES OF !
COMPONENTS SEE :
VERTICAL AMPLIFIER
— Tl R436
TRIGOER PIAGRAM | +7. T20K S /TRIGGERING LEVEL
INPUT | / CENTERING
& : R437
| 100K 0
= |
__________________ < 1 -150v
! X | R443  TRIGGER SENSITIVITYA
! +1oov | | _ [500] 4, ADIUST Jrising
| 1 | v
I ! ! c4i0
| FROM L270 rR262 | T 001 AN c 443
I(DELAY LINE ) M o0 005
| DIAGRAM ), | 1 DC
1 3
[ e | (a7 7} —ng Ac © k442 R 444
' pese s | ! .01 a4 a0 SN cazs l o, 22K 22K
! L ! oo ac 470K | ! o AuTo. 0y
~ =
| ' = LaJPX 1 Lo aure™ R409 | = i HF SYNC o - = L
| RE57 : S~ : m | ) \
| 1 ' o | |
| ‘ e . HF SyNC : ! |
I | T_é e | | |
| R258 I ) I 4
; R264 | ! | ! ! i
1
| | B | !
R : t \}L””C ! : : R4253 |
’\ Nt TRIG. PO f : : | | ey WAVEFORMS 4o VOLTAGE READINGS
! DC LEVEL I | | ! = WERE OBTAINED WITH CONTROLS SET AS FOLLOWS:
I ADJ. 1 ) : | : 100V | TRIGGERING LEVEL
S | | | ! 1 | FOR WAVEFORMS ... ..... . . CENTERED
1 | ! | R426 +00V - FOR UPPER VOLTAGE READINGS . . ccw
! ' | 38m Razs §, | (TRIGGERING LEVEL] FOR LOWER VOLTAGE READINGS . ow
|
6.3V AC | 1 [ | _ m R429|
: ) ' | | | 100K | see ALlSO IMPORTANT NOTE ON THIS DIAGRAM.
/ : | | | R427 | 57 TIME - BASE TRIG.
| |
+8.5 | : | I ceok -1B0V
N\ : ! ' ' i :
—8.5 t | | ! !
| ! | | [
IF R 2|F 2R 2R
b e e i i TRIGGER SELECTOR}~ ——-=~——=——=—=———~—- : SEE PARTS LIST FOR EARLIER
*XB) ACK KIVOB SWw420 VALUES AND SERIAL NUMBER R.OW.
RANGES OF PARTS MARKED ecq
+ WITH BLUE OUTLINE.
TYPE 317 0SCILLOSCOPE AB

+287

L

)
Aoero,m/ve, V2BA,

BISTABLE MULTI, THRU.
C20,R20. (TIME-BASE
GENERATOR DIAGRAN)

+292
+297

R44!
™M

TIME —BASE TRIGGER



|
|
|
|
| c2z
|
|
|
|

+300V
L {pECOUPLED)

DECOUPLING NETWORK

+300V
(oecoupLeD)

R33

18K

V354
VIIE

UNBLANKING C.F,

e GATE

UNBLANKING PULSE
TO GRID,PINZ, CRT

(CRT DiAG)

I hen8x
oUT C.F.

MILLER RUNUP N
crCuIT

R34
Bk +300v
+107
-150v
+45 RTZ
+37 347%
+93 =
BISTABLE  _| R73 +300V
MULTIVIBRATOR 47K
RUNUP ON-OFF
DIODES vela
+100v L ciz Y26AN8
+300V Fat0 RUNUP C.F.
R23 (oECOUPLED)
3.6K /\—/\—/ +158
vsz4 -3.8
+300V Jpe4L5
= les2 SAWTOOTH TO GRID
+2 = 56 i ‘5 PINT, V3ISS INPUT C.F
+8 - =TT _mming S (HORIZONTAL AMPLIFIER
R37 R38 RE2 see ! CAPACITOR e+ DIAGRAM)
K] 150K - .7 680 TIMING | 3/
428 SWITCH - |
—43 % 4 DETAIL: )/CIGO": |
_/L_M V254 / . % +100V
t - {7 : ve/8
26 -2 [ A | $64N8
TRIGGER PULSE 2 5K - T MILLER RUNUP
FROM SW4/0, 3 [ R70 Tu
[TRIGGER SELECTOR c20 R20 V528 1 | | I 100
(TIME-BASE TRIG, DIAG) 27 100 R27 P 1 I~ !
8 33K$ hreaLs | : R 1
1 |
: | ( | R0y ~ L~
1 : 1 L 180V _J' ~Sua
: [ TiMING
R28 1 RESISTOR
cas L] _3SloK HoRiz ! : |
008 L Sr2e . : t
T Sj00 2R W300 1
] % HORIZ. AMPLIFIER DIAG) [ po
| ! o v43a
RIB U DI8 gl >id J6DU8 *
47K 1 1 SAWTOOTH-OUT C.F.
P
g 6
sy 150V : : : 60% 3
4 o [SAWTOOTH
b R4
1y 33 100K
“—HOLD-OFF cuzcun'———-I by T
| 37; R ~150V
et smscras) - T |
TIME-BASE TRIGGER DIAG.) I |2 "_"”_‘_'"—4-"”'J
4R :an
[ R8O
| 1 cov 19K
! STABILITY i ! s S
% 6922 OR 6BQ7A
RIO | ! V834 ra1 82 SURSTITOTED
500K ! % 6DJ8 »* 33K FOR 60J6
\ ! +100Y i -
N | HOLD-OPF
-150v i , Va3 g oRivex % Sirez
\\ : /2500J5 il <IK * % 6922 MAY BE
HOLD-OFF C.F. SOBSTITUTED
GANGED S Swee? / For 6028
COMTROLS | 3 LENGTH <RB3
4 2 WAVEFORMS AND VOLTAGE READINGS éK
/ I e =5
/ : g?( 100 HOLD-OFF hoe stasiuTY
i, <
‘-éﬂ" | -éo Rresistor, —~ 1 +TM s e -150v
FOR UPPER VOLT READINGS {SW!1 . o
PRESET DC RI4 S L e 10 PeseT
RI7 ~50 ~i5av FOR LOWER VOLTAGE READINGS (SWEEP FREERUNS) ... CW
T . 100K sk M/ SEE PARTS LIST FOR EARLIER
RIT 9 -90 SEE ALSO IMPORTANT NOTE ON TIME-BASE TRIGGER DIAGRAM. ‘R':‘g‘j.fé %’:DP,SXE?sA b: ;’,22?,“
100k 3% preseT Shre, ~i50v o TTME-BABE GER. WITH BLUE OUTLINE,
sTABILITY L 4 gaﬂ
-150v HF SYNE L
TYPE 317 OSCILLOSCOPE AD TIME-BASE GENERATOR



Swleo
—————\TIME/DiV.

IFYR

FROM CATH, PIN 3, V614

TO0 GRID,PING,VeIB

RUNUP C.F

|
I
i
]
i
|
i
I
I
i
|
I
(SEE TME~BASE GEN.DIAG.) |

(SEE TIME-BASE GEN.

i
H
!
|
i
|
r
|
f
[
|
I
!
I
I
I
I
i

/

/
/

s

\DIAGEAM)

|
|
|
|
|
!
|
JI
MILLER RUNUP TUBE :
|
1
I
|
|

CieoA \
RIS0A P 3_(/72 \
FROM CATH,PIN 3,V83 A 470K / L \
HOLD-0FF DRIVER O—=0———t $—O=-0— —0+0——y
(SEE TIME~BASE GEN, Oj L}
DIAGRAM) Cle08 o
'l gt RIGOA
AA— 100K
RI1608
o o A—tb 200K
e c1e0c RI60C
4.5-25 500K
Cl160D O————AM—
82 Ri6OD
oy——n—y M
RIGOE
At EM
FIB0L RIGOF
4.5-25 e
L 80 CiG0A Cl60F N
- 180 .00/
A (j o+—r o4
& 04 O——4
5 O cia08 = Cl60G 8=
0022 .0l UNCALIBRATED
/ 1 oy——+90© 04
MILLISEC | 2 o O oO——4
5 c180¢ 0 —o
022 Cl6OH
10 1 0O 0./ —O o4
P -
20 O —O O——4 |/
swess
L 50 Ci8op 0 =g o |
o 0./ Cl60J o : -150v
+f e B il | GANGED WITH
) [ | VARIABLE], R65.
2 CIBOE o 0 o— | SWITCHES AS SHOWN
e VARE WITH R&5 IN
SEC| .5 b 0 o | EXTREME CLOCKWISE
’%‘;ga : POSITION,
i O O )
I
2 o Lo o—AAM—AN—d¢ | 8.2k
- RIGOH Rl60J| |
oM oM
HOLD -0FF
CAPACITORS TIMING ___
;79‘?55/5 TORS CAPACITORS oo (T/Té‘/‘:l;.)
-ISov
l TIMING
RESISTORS
TYPE 37 0SCILLOSCOPE
SEEF PARTS LIST FOR EARLIER
VALUES AN SERIAL NUMBER AAz TIMING SWITCH -
R ES OF PARTS MARKED AL
WITH BLUE DUTLINE. (TIME 7 DIV.) Sttt



FROM CATH, PIN3,V61A

RUNUP C.F.
(TIME-BASE GEN.DIAG.) R3/0
1.2

\
V150V
\
\
\
\
\
\
N e i s S e e HORIZONTAL
POSITIONING
SEE PARTS LIST FOR EARLIER
VALUES AND SERIAL NUMBER
RANGES OF PARTS MARKED
WITH BLUE OUTLINE.
TYPE 317 0SCILLOSCOPE AA,

HORIZ. AMP

+300V
c350
P350<, 1K TAP
35K i
+300V
V3545
4%6DJ8 *
+245 OUCT,‘:UT
+73 7
R351 +250
o, =245 DEFLECTION PLATE
R344 o
\ 47 = +260
z \N—\ &
V3544 ree
L6DJ8 «
ouUTPUT R3869
AMPLIFIER 418K
MAG.GAIN
——————— DISPLAY]- — === B,
(HORIZ.) IF Cc358 -150V
SW 300 (SEE \ 9-180 el
TIME-BASE GENERATOR R354 ES
DIAGRAM )
~160V
L R368
25‘7 s
£ er R370 +235
R36S 47
+100v 0’ . M +115
J.. c3e7 +75
R36K5 .02 o + 258 RIGHT
221 ==
»2%11(5 — — ) V3744 - DEFLECTION PLATE
3
ics kepys » | %
4\ 100K oUTPUT
= \\ AMPLIFIER
\
______ Y -150v
WAVEFORMS ,\p VOLTAGE READINGS 6922 OR 68Q7A
WERE OBTAINED WITH CONTROLS SET AS FOLLOWS: R3724, 1K TAP * BE SUBSTI Tqu TE 31 A
EXT, HORIZ. INPUT ... . NONE 36K ¢ C/é‘72 FOR 6DJ8
HORIZ DISPLAY
:on WAVEEORMS .. oo e o+ weiiowsbissio sinine 5 NORM. +300V
OR VOLTAGE READINGS . ........................ EXT. R.O.W.
HORIZONTAL POSITION
FOR UPPER VOLTAGE READINGS .. .................. ccw 684
FOR LOWER VOLTAGE READINGS . . .. ow
SEE ALSO IMPORTANT NOTE ON TIME-BASE TRIGGER DIAGRAM.
57

HORIZONTAL AMPLIFIER



V354

4t |5
. - FROM TERM.23
6.3VAC
FROM TERM.24
T0 R600
SCALE [LLUM,
(POW[)E/EG?)UPPLY Va0e vare
Va3 vel V33 45| 19 3f |4

N
(o)
N
|
o
S
53
i

TO SW 420 A¢B
[TRIGGER SELECTOR)
(TIME~BASE TRIG. DIAG.) -

6.3VAC
- « FROM TERM.29

V414 ves V35 vse V43

vied 203 vei4 veas vead4 Vee3
N N N A
5 3| 4 4| |3 4] |5 4t 15 3q4 R&90
100K
coor | ' c 690
4| |3 3! |4 I4 5 ‘IL
N/ \/ - N/ =
vez4 Vias ves4q
FROM TERM. 26
6.3V AC

- FROM TERM.ZB

velz vis4

FROM TERM. 27
a 12.eVACC.T

<] 7 4
FROM TERM. 23 DISZ
6.3v.AC C150
FROM TERM. 24 1.'@ Iz-rla()o,xf b
LOCATED N£AI?§7
POWER TRANS: RO TERMES
V573 V606
4| |2 4] |5
TO PILOT LIGHT . g FROM TERM. 27
e Jas 4> 30 )45 iUs
V555 V636 V637 V666

POWER  DECK

TYPE 317 0SCILLOSCOPE
Py AEATER WIRING  DIAGRAM



PRIMARY CONNECTED FOR VeI7A
Z34VAC OPERATION SERIES
e bt TUBE
! ! V666
" T 600 ores) Bsad AMPLIFIER
1
- 8 +d20v
4 A
] | > UNREG.
] & il
) [ 2 125v rMs ® = €660 Ré66
i ] ¢ 125uf m
1
\ L ! R669
] 246 ¢
: : 19 ﬂ? + 1.28K
Lrrermar (AN — |
curouT RE0Z
! TR e0r - ELEV. TO »/BOV +300v
I isrer = 23 / (SEE HTR.WRG. DIAG.) o l
Ré662 o= R&67! Claéc
: £ &5V 34 TOVe67 PWi SUP 270K .0l i 10pF
| P V354,374 HORIZ. AMP, tes = W
: SW600 a5 ~1.9 PREAMPLIFIER DIAG.
POWER R663 FOR OTHER SECTIONS OF
i -ON E 6.5V 3A TOPOWER SUPPLY Re72 Cide
IF 25 e ¢ CALIBRATOR 490K
! FUsE )
Feor
I ELEV. TO +I00V "y
: LeA .26 (SEE HTR.WRG.DIAG.) 180
| br,bh L b, gn 6.5V 4A TOVERT aMp
! 234 VOLTS AC 25
1 50-800CYCLES V637
“““““““““ SERIES
TUBE
vé3e
D AMPLIFIER
14 A 10 +|65
0 w
o B J_CG.SOA
1 R . '[‘ 1601
1k} IR638
i5 > 1
1 - s
g ° +100V )
® ’ +00V
2
rR632 Ré4 J_
47K 333K I“,ﬁ;}f’
*4z 13 =
28 R633 R&42
TO TIME-BASE TRIG.& GEN., 33K 490K
6.5V €A VAIS HORIZ. AMP
B V806,80 CRT = 150y
FUSE 4
‘Feor & &5V _TocRT
34 20
bn,bn oy, V609 Vel 78
- P
1T VOETS AC VOLTAGE-REFERENCE SERIES
50-800CYCLES TUBE TUBL
V606
DIFFERENCE
+72 AMPLIFIER .
+aov Vel7e
%6060
SRé20
SLEBK
NOTE:
ABOVE 60 Creks R607
‘D
L7 %8k
R605 < _'l'
5.6K 3 SRE/6
W 68K
@.orer?
/4 10K
R606 SR6I6
TO TERM.29 E
6.3V 220K BOK
SiALE
T0 TERM.27 ILL UM, _
e e%%o 150V
= SRGIZ .
5> B602 3ive Fiak o i [
8600 beo/ = lceoB
T Qur
T e & : 150V
ST GRATICULE
LIGHTS VOLTAGE READINGS wese onramen
WITH CONTROLS SET AS FOLLOWS: »s 0. W.
SEE PARTS LIST FOR EARLIER VERTICAL INPUT SIGNAL . .. . NONE 264
VALUES AND SERIAL NUMBER TRIGGER INPUT SIGNAL ... . NONE

RANGES OF PARTS MARKED
WITH BLUE OUTLINE,

AR,

LINE VOLTAGE
STABILITY

BRRVA

CCW, BUT NOT
SWITCHED TO PRESET|

SEE ALSO [MPORTANT NOTE ON TIME.BASE TRIGGER DIAGRAM.

LV POWER SUPPLY

217

PWR SUBPLY



R834

780/ TO CATH, PIN 3, V35A
| | i (TIME=-BASE GEN. DIAG.)
OSCILLATOR ~
I R833 ¢
. $74 3 Lcasq L cass
= €830 | ca&32 Ll R8323¢ on TEen
¢ V824 T AT 477 3 gass
+400v ras L [Z2HM]
5642
+100V UNREG, ™3
l o
R825 R8O7 ¢ U R830
3.3K 330 % +100V 47K INTENSITY
C 825 c 807 I C 823
.07 1: Sur I T IIAHL
+100V V822 v8z23
DECOUPLED vaal 5642 5642 \
5642 TV V859
T317
i
1
Al
ceos | i
.00/ T c822
500
c805 R 805
0l 47K
It AA
i vy
RB04 TO V824
“n £,
& 70 va823
& _Tovazz
& 7o veas +300 v GEOM,
ADJ.
ERROR~-SIGNAL +300V
AMPLIFIERS ( g Crovazo N 0% e
- 100K
= RE8&3
= 150K o 1
+300v 2050 2 kese | Jcaaa +100 v
“ 120K 005 +300V
20 past ¢ FSQoY STIGMATISM
KI2AU7 i 20V} _—{srierarisa]
tooM +100V +100V 7 _ $Rass
' —HV ADY. R852 & A I 50K
/) am 3 ==
¥ R8I/ j—
vV 8/48 = S o2m RleMsa 1 2 Al cggss
y c8is §
%12407 6274 2 R8I2 +100V 2{n1 s
§ 2.2M DECOUPLED
' -158 V820 i +100V
;RGI.? 5642 c 820
8 > 4.7M [o7] R 855 R858| c857
T 10K 27K CATHODE
~150v C8/4 | <SRS8I4 KA g b AAA A S)
T 347M I y T caee it
) R8ST "~ _NORMALLY
2 ROIS T HV M CLOSED
y47M = TEST PT.
VOLTAGE READINGS WERE OBTAINED
WITH CONTROLS SET AS FOLLOWS:
D.8.L.
SEE PARTS LIST FOR EARLIER INTENSITY et ccw 64

TYPE 317 0SCILLOSCOPE

AcC,

VALUES AND SERIAL NUMBER
RANGES OF PARTS MARKED
WITH BLUE OUTLINE.,

see ALSO IMPORTANT NOTE ON TIME-BASE TRIGGER DIAGRAM.

217

CRT

CRT CIRCUIT



|
|
L

VE555A
%I2AU7

MULTIVIBRATOR

ov +300V
R550 w — CALIBRATOR
€
V5558
g %I12AU7
‘[: 2
L R554 X Ro(E
& 3.9 —L_—]—L_l +95 1K +100
C554 -~
33 60 vas ov
SW555 CHECK
g VOLTS SRR F—
A PEAK-TO-PEAK |
2R 1 IF
s c57e | CAL.
s 27 | ouT
Ve
- = ] P
-OeO o
rR577 100
10K
1 ) -150v 80 =
R578
6K
——20 20
R579
2K
S 10
r580
1K
+—— 0O 5
R58!
600
- 0 2
rR582
200
———=0 /
R583
100
—>o £
R584
60
—20 2
R585
20
——>o0 ol WAVEFORMS ,\p VOLTAGE READINGS
R586 WERE OBTAINED WITH CONTROLS SET AS FOLLOWS:
10 CALIBRATOR . ... oesetesiesinssiiinins ON
05 317 cALIB
SEE PARTS LIST FOR EARLIER R587
VALUES AND SERIAL NUMBER 10
RANGES OF PARTS MARKED o OFF
WITH BLUE OUTLINE.
= R.O.W.
664q

TYPE 317 OSCILLOSCOPE AA
4

CALIBRATOR




MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with
latest electronic developments by adding circuit and
component improvements to our instruments as soon
as they are developed and tested.

Sometimes, due to printing and shipping require-
ments, we can't get these changes immediately into
printed manuals. Hence, your manual may contain new
change information on following pages. |f it does not,
your manual is correct as printed.



TYPE 317 TENT SN 4800

CHANGE TO:
V52
ADD:

D52

PARTS LIST CORRECTION

154-0016-00 6ALS, Raw

152-0246-00 Silicon

SCHEMATIC CORRECTION

VG /

Lo MILLER RUN=P

TUES

ML0189/ 766



TYPE 317 TENT SN 4830

PARTS 1LIST CORRECTION

ADD:
RS3 302-0685-00 6.8 MR % W 10%

SCHEMATIC CORRECTION

A
"4 Va
B —— 4
R53
o.5M
| g VVW—
B

‘ , D52
7 ® N
| L1

\

PARTIAL TIME-BASE GENERATOR DIAGRAM



