465 | Professional
Oscilloscope

OPERATING MANUAL



ENJOY YOUR BOOKS
PLEASE VISIT OUR STORE FOR EVEN MORE GREAT
STUFF!

WWW.EVERYTHING4LESSSTORE.COM
COPYRIGHT NOTICE

ALL MATERIALS INCLUDING CD/DVD AND PDF
FILES ARE COPYRIGHTED
WWW.EVERYTHING4LESSSTORE.COM VON
WALTHOUR PRODUCTIONS AND MAY NOT BE
REPRODUCED, COPIED OR RESOLD UNDER ANY
CIRCUMSTANCES. YOU MAY HOWEVER MAKE A
COPY FOR YOUR OWN PERSONAL BACKUP.
MATERIALS ARE FOR PERSONAL USE ONLY.

IF YOU PURCHASED THIS FROM ANYWHERE BUT
FROM US PLEASE NOTIFY US IMMEDIATELY SO
THAT WE MAY CHECK IF YOU PURCHASED FROM
AN AUTHORIZED RESELLER SO WE CAN LET YOU
KNOW IF YOU NEED TO RETURN FOR FULL REFUND
FROM AN UNAUTHORIZED SELLER.

THANKS AGAIN AND PLEASE TAKE THE TIME TO
VISIT OUR STORE.

ATTENTION! EVERYTHING ON SALE NOW!!

o
m
cm e
Fars

HMOT SALI

50 :
Sithe
! ! ]




SECTION1 FEATURES AND SPECIFICA TIONS

1-1.
1-2.
1-3.
1-4.

1-5.

Physical and electrical specifications
Control features and facilities
Specifications

Controls and input terminals

Notes on controls and terminals

SECTION 2 OPERATION

SECTION 3 APPLICATION

3-1.
3-2.
3-3.

3-4.

General

Waveform investigation
Waveform display
Lissajous patterns

Servicing TV receivers

quency compensation

Vertical channel
Horizontal channel

FORVI D VAVILF-3 IR 08 S - 2831wl Y

. Fuse Replacement

COPYRIGHT (C)1969 EICO ELECTRONIC INSTRUMENT COMPANY, Inc.



SECTION 1 FEATURES AND SPECIFICATIONS

1-1. PHYSICAL AND ELECTRICAL SPECIFICATIONS

a. DC to 8 MHz (+I, -5 dB) of the vertical amplifier is more than enough needed for both color
and monochrome TV service. The horizontal amplifier frequency response is from DC to 1 MHz
(+1, - 3dB). Both amplifiers feature push-pull amplification throughout for minimum distortion,
while the direct-coupled design eliminates low-frequency phase shift or response fall off. This DC
design also permits making true voltage measurements of any waveform.

b. A pair of zener-controlied voltage reference sources, and their associated adjustment poten-
tiometers provide an accurate source of calibration voltages for both the horizontal and vertical
channels.

. 1
A mu-metal CRT ne k shleld minimizes the effects of external magnetm fields.

d. Distortionless vertical and horizontal gain and drift-free V & H positioning up to many times
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f. TFull retrace blanking is provided to remove objectionable background clutter

g. Edge-lit calibration grid on a green filter screen has its illumination level controlled by front-

panel ontrol.
h. Human-engineered front panel features all controls in logical order and grouped for easiest use.

i. Front-panel switches enable switching either vertical or horizontal channel to either AC or DC
response.

j. Heavy-duty power supply reduces generated heat ar

k. Each channel is provided with its own internal voltage calibrator.

1-2, CONTROL FEATURES & FACILITIES

a. Both the vertical and horizontal channels use a four-position, frequency compensated input
decade attenuator, plus a calibration position. A concentric gain control is effective in all positions,
including the calibration position. A slide-switch is provided for each channel to select either direct
coupling (DC) or capacitive coupling (AC).

b. Both amplifiers can be balanced at any time via a pair of balance controls that can be adjusted
through a pair of small holes on the front panel.

c. The horizontal sync selector permits selection of either internal positive or negative, external,
60 Hz, or provides a 60-Hz sweep. A sixth position passes an external signal into the horizontal
amplifier.

d. Sweep-range selection from 10 Hz to 100 kHz in four overlapping ranges, plus a preset TV

vertical and horizontal sweep positions (30 and 7875 Hz respectively). A concentric sweep vernier
permits adjustment within any range.

e. Scale illumination, and CRT intensity, focus, and astigmatism are all controlled by front panel
controls.

f. An intensity modulationinput is provided on the rear panel.
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Input impedance: 1 megohm shunted by 35 pF
Calibration voltage: zener-controlled 200 mV peak-to-peak, +1%
Input scale attenuation: . .05, .5, 5, and 50 volts/cm
b. Horizontal amplifier:
Frequency responsé: DC to 1 MHz, +l, -3 dB
Sensitivity: 17 mV per ¢cm r.m. s.
Input Impedance: 1 megohm shunted by 35 pF
Calibration voltage: zener-controlled 500 mV peak-to-peak, +1% ,
Input scale attenuation: .05, .5, 5, and 50 volts/cm
c. Sweep ranges:

10-100 Hz, 100 Hz- 1 kHz, 1-10 kHz, 10-100 kHz, plus fixed TV vertical (30 Hz), and horizontal
(7875 Hz).

d. Intensity modulation:

3 volts r.m. s. blanking

Input impedance 2.2 megohms
e. Tube compiement:

A TTr

1-12A77, 1-12AU7, 2-6AUS, 2-12BY

2 zener diodes, 5DEPI CI;T.
f. Power supply:
117-volts AC, approximately 140 watts
g. Size:

12 1/2 high x 8 1/2 wide x 17 1/2 deep
h. Weight: 27 lbs.

1-4. CONTROLS AND INPUT TERMINALS

The Model 465 has its controls and input terminals grouped in logical arrangement as for use.
All controls for either channel are vertically grouped on each side of the front panel, the sync and
sweep controls are in the middle segment, while the CRT controls are grouped alongside the CRT
screen,

a. The AC power on/off switch is located on the SCALE ILLUMination control and is operated by
rotating this control clockwise from the OFF position. This also turns up the scale illumination.
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b. The INTENSITY, FOCUS, and ASTIGmatism controls determine the brightness and sharpness
of the visible trace. The INTENSITY control determines the brightness, while both FOCUS and

ASTIGMA TISM determine the sharpness. These three controls mteract to a slight extent, therefore,
a change in any control setting may require a change in all.

in conjunction with its concentric gain control. In both cases, the calibration voltage position i
indicated in red. Both POSITION controls adjust the locatmn of the trace on the screen. The HORIZ
position control moves the trace to the right or left, while the VERTICAL control adjusts the trace
up and down.

¢. In both amplifier groupings, the topmost control (V/CM) selects the amount of input atten
i
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Each input attenuator provides four degrees of attenuation; resulting in either . .5, 5
50 volts-per-cm deflection. Each input is obtainable with either AC or DC coupling by operatio
either AC-DC switch located near the bottom of each channel section. The use of direct
(DC) prevent phase shifts and amplitude distortions of low-frequency waveforms and also
a DC reference line to be established for accurate amplitude measurement. AC coupling is use
when observing a small a. c. signal superimposed on a relatively large d.c. voltage. At the CAL
position, the square-wave calibration voltage is fed directly to the amplifier, bypassing the decade
attenuator switch, but not the GAIN control. By setting the vertical GAIN control for a vertical trace
size of four major divisions (4 cm), the basic 50 mV/cm sensitivity is obtained when setting the VERT
AMPLIFIER V/cm switch to the .05 position and sensitivities of .5, 5, and 50 volts/cm at the other
three positions provided that the VERT AMPLIFIER V/CM GAIN control is not changed.

)

=

o

=

o 15
=N SR

wm o (51

=

By setting the HORIZ AMPLIFIER V/CM switch to the CAL position, and setting the GAIN
control for a trace of 10 divisions long (10 cm), the basic 50 mV/cm sensitivity is obtained for the
horizontal channel when resetting the HORIZ AMPLIFIER V/CM switch to the .05 position, and
sensitivities of .5, 5, and 50 volts/cm at the other three positions provided that the HORIZ AMPLI-
FIER V/CM GAIN control is not changed.

d. -Both vertical and horizontal channels GAIN controls can be adjusted for any desired signal
height, or trace length, if accurate calibration is not needed.

e. Both VERT AMPLIFIER and HORIZ AMPLIFIER INPUT and GND terminals will accept standard
scope connectors, probe leads, or plain wires.

f. The SYNC SELECTOR switch has four sync positions to permit sync selection for the sweep
generator. At the 60ffposition, an a.c. signal of power-line frequency is taken from the power
supply and applied to the sweep generator to synchronize it at power-line frequency. At the EXT
position, an external signal applied to the HORIZ AMPLIFIER INPUT binding post syncs the sweep

generator. At both "'+ and "-" positions, the synchronizing signal is derived internally from the
vertical (signal) amplifier. At "+'" synchronization occurs on the positive- going edge of the applied
input signal. At "-", from the negative-going portion of the applied vertical channel signal. At the

oUH@UtﬂA position, an a.c. voltage is taken from the power supply and used as the input to the
horiZontal amplifier to form the sweep. Inthe EXT HORIZ position, the signal applied to the HORIZ
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AMPLIFIER INPUT binding post forms the sweep.

g. The SWEEP RANGE switch selects the frequency band over which the concentric vernier (VERN)
control can be varied for frequency ad]ustment of the internal linear sweep, or the preset VERT TV
or HORIZ TV positions, designed to eliminate the need for repeated adjustment of the SWEEP RANGE
switch when workmg on TV sets that use two widely spaced frequencies for vertical and horizontal
circuits. In the four numbered positions, the numbers above the positions markers indicate the upper
and lower frequency limits of the band (approx1mately) for that particular position. The convenience
provide by the VERT T V and BORIZ TV positions is as follows: if at the VERT TV position, the
SWEEP RANGE VERNier is set to display two full cycles of a 60 Hz signal to obtain a sweep frequency

QIIITATITY TRHA AT/ TTAATIIF Mies

of 30 Hz, placing the SWEEP RANGE switch in the HORIZ TV position will resuit in an automatic 7875
Hz dlsplay without any adjustment of the VERNier.



h. An external voltage for the purpose of 1ntens1ty (Z axis) modulatlon may be applied between the
iation pin j

rear- pd.l’lel ].llL(-)IlD.l.Ly modulation pin ]3.(31' and chassis g1 round. Do not a ayyxy more than 3 volts peak to
this 1nput or the life of the CRT may be greatly shortened., Do not allow the CRT grid to swing positive
(indicated by a noticeable defocussing of the trace).

1-5. NOTES ON CONTROLS AND TERMINALS

a. Proper trace definition will be obtained only if the FOCUS and ASTIG controls are correctly

d.u]ubteu, and the scope is not oper rated in stro ong Auasuvtj.\/ fields such as those found near large power

ch as those found near large power
transformers, radio transmitters, and power-generating equipment, These strong magnetic fields
may distort the electron beam that produces the trace.

b. A sharply focussed line, or a small dot of high intensity, should not be permitted to remain
stationary on the screen for any period of time (more than a 1/2 minute or so) or the screen may be
burned. A trace of excessively high intensity will burn the screen in 3 to 5 minutes, therefore, do
not keep the INTENSITY control turned up for extended periods of time. Burned portlo s of the screen
will no longer fluoresce anf‘ are useless for ocbservation. If it is required fo have a {ixed trace on the
screen for a long period of time, reduce the intensity of the trace to minimum.

c. When either AC-DC switch is placed in the DC position, the d.c. component of any signal fed to
the amplifier will be amplified along with the a. c. component of the signal. The direction of trace
movement is UP for a positive voltage and DOWN for a negative voltage. Therefore, when going from
observation of a pure a. ¢, signal to one containing d. c. (nr vice versa\ it may be necessary to’use

the POSITION control to brmg the trace back on the screen. Any d.c. component has no effect when
the AC-DC switch is in the AC position.

d. A trace can be expanded horizontally a and/or vertically to several times full screen without dis-
tortion by using the amplifier V/CM switch and concentric GAIN control. Likewise, trace positioning
is several times screen diameter to permit examination of any portion of the exnanded trace.
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f. The vertical channel voltage calibration developes a negative going signal This means that if
the top of the calibration square wave is set to the horizontal center line of the calibration grid, (using
the vertical channel POSITION control), the horizontal center line becomes the '"zero center" for the
calibration grla (assumlng that the DC balance is corr ect} Under these circumstances, direct read-
ing of AC, DC, or AC superlmposed on DC voltages can be made. The horizontal center line is zero

voltage, while trace points above the center line are posm"“ and below the center line are negative.
Once calibration has been made, then operation of the V/CM control can be used to determine the
signal voltage level. Pure DC voitages are determined by n ting the distance above the horizontal
center line (for positlve s1gnals) or below the center line for nega ative 1evels and multiplying the

displacement in cm (smallest grid division is 2 mm, major division is 1 cm), by the sensitivity
the particular V/CM switch pos1t1on. For example - an unknown DC voltage applied to the VER
AMPLIFIER INPUT and GND binding posts at the . 05 position of the V/CM switch causes a d
trace displacement of 2 1/ 2 small grid division (4 1/2 mm). Since the deflection is downward, the
voltage is negative. As the sensitivity is 50 m‘v’/cm in the . 05 position, the DC voltage is 25 mV.
AC waveforms with or without a DC component can be read as to absolute voltages at any point, and
including the value of any DC component. For example - an unknown voltage applied to the vertical
channel at the .5 pos1t10n displays a waveform having a positive peak 4 major divisions above the
horizontal center line and a negative peak 2 major divisions below the horizontal center line. As the
sensitivity at the . 5 position is 500 /cm the p081t1ve peak is 2 volts and the negative peak is 1
volt (3 volts peak-to-peak). When t -DC switch is in the AC position, the positive peak move
11/2 ma]or divisions (7 1/2 minor divisions) downward so that the positive peak is now only 2 1/2
major divisions (12 1/2 minor divis 1uns) above the tal center i
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500 mV at the .5 posmon the DC component of the voltage is 11/2 ¢cm x 500 mV/cm or 750 mV and
positive. If the signal under observation is a sine-wave only, the r.m.s. value may be calculated by

dividing the peak-to-peak value by 2.
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b. On the VERT AMPLIFIER se
clockwise. Set POSITION near the

c. On the HOR 7A, PLIFIER sectio

on, set the V/C w .05 a
counterclockwise. e POSITION control should also be set about half way.

d. Set the SYNC SELECTOR control to EXT. HORIZ. Setthe SWEEP RANGE and VERN control
to any position.

e. Insert the power cord into a nominal 117-volt, 60-Hz outlet.
) WARNING
This instrument will not operate, and will be seriously d_amaged_. if connected

0 C to ar
type of power source (such as d.c., 25-Hz, 200/240 - volts a.c.), unless fitted with specialized
power supply components.

f. Rotate the SCALE ILLUM oif the OFF position and note the click as the associated switch is
operated. The small pilot lamp at the bottom of the front panel should glow. The two scale illumi-
nation lamps will start to glow and this glow can be increased by rotating the SCALE ILLUM control
more clockwise. Set the scale illumination at a low level.

g. As the unit warms up, a bright spot should appear. If the spot does not appear it may be

necessary to rotate the INTENSITY con t1 1 slightly more clockwise, and possibly make some ad-
justment to both POSITION controls.

i. Adjust the FOCUS and ASTIG controls for the sharpest image. Note that there is some inter-
action between the INTENSITY, FOCUS, and ASTIG controls, therefore, all three will have to be ad-
justed for the sharpest results.

j. Set the SYNC SELECTOR switch to either "+'" or "-". Advancing the HORIZ AMPLIFIER GAIN

A pasian tha Aat £a avtand inta a hanioanial 1.'.—‘.—. Mhia 3 Tam i il nan A1 Vi nn o
G A |

ause une 00l 10 €Xiend inito a AOTrizZonial iine. 4 111D ls LIl L lLuUlllaJ. lllieal

sweep Reset the SYNC SELECTOR to EXT HORIZ and note that the trace drops back to a dot. Any
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length is a function of the HORIZ AMPLIFIER V/CM switch and GAIN control.

k. Set the SYNC SELECTOR back to 609 HORIZ. The length of the horizontal line seen on the
+
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GAIN control. This trace is a 60-Hz sine sweep and is used for certain set alignments.

1. Set the SYNC SELECTOR to "+", and HORIZ AMPLIFIER V/CM and GAIN controls for a useful

}.Oug tra Place the SWEEP RANGE switch in the 10-100 pOSit;uu and the associated VERN control
fully counterc ockwise.
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the pattern using the POSITION controls. Lock the pattern on the trace by adjustment of the SWEEP
RANGE VERN control until a single square-wave is d1sp1a"ed on the screen, and remains stationary.



NOTE: In rotating the SWEEP RANGE VERN control, the pattern slows down as certain
critical frequencies are approached, and then it appears to reverse direction when a critical frequency
is passed. At these critical frequencies, a clear square-wave pattern can be discerned. These criti-
cal sweep frequencies are sub-multiples of the signal frequency, or the signal frequency itself (when
only one cycle is displayed). The pattern may be locked in at any sub-multiple of the signal frequency
when it is desired to view more than one cycle of the applied signal. The sweep frequency is equal to
the signal frequency divided by the number of complete cycles displayed on the screen. For example
- if two complete cycles of the 60-Hz signal are displayed, the sweep frequency is 30 Hz.

At very low sweep frequencies, flickering of the trace is normal due to the slow writing speed
of the electron beam, and the persistence of the screen. Taken together, these may be insufficient
to cause the beam motion to blend into a clear fixed image.

n. Adjust the SWEEP RANGE VERN until the single square wave pattern locks on the positive-going
leading edge, which should not be visible. Placing the SYNC SELECTOR in the "-" position should
cause the pattern to move over until sync takes place on the negative transition.

o. If it is desired to observe the operation of the intensity modulation facility, connect the output
of an audio generator to the rear panel intensity jack and front panel GND. Be sure that the INTENSITY
control is set no higher than is necessary. Set the audio generator to 600 Hz and bring up the generator
output until the displayed single pattern breaks up into segments. Do not increase the generator's
output above the level required to do this. Fine adjust the generator frequency carefully until the seg-
ments become stationary. If the segments are counted, it will be found that there are 10. This indi-
cates that the ratio between the frequency of the intensity modulation (audio generator) and the vertical
amplifier input (in this case 60 Hz) is 600/60 or 10. Therefore, the intensity modulation can be used
for introducing timing markers on the trace, or for determining the frequency of an unknown signal.

CAUTION

When using the INTENSITY modulation, the INTENSITY control should first be set

at minimum (counterclockwise) and then turned clockwise just enough to obtain normal
intensity. If this is done, the possibility of applying excessive intensity modulation
signal voltage will be minimized.

SECTION 3 APPLICATION

3-1. GENERAL The oscilloscope are the electronic ""eyes' of the technician and enable him to see
waveforms that are totally invisible to his normal eyes. The scope is capable of displaying high-speed
electrical waveforms of both continuous and transient nature from a few cycles per second to many
millions of cycles per second.

3-2. WAVEFORM INVESTIGATION When the output of the scope's internal sweep generator is fed
to the horizontal channel, the pattern on the CRT screen is actually a graph displaying the variation
with time of the instantaneous amplitude of the signal applied to the vertical channel. The horizontal
sweep time can be varied so as to present one or more full cycles on the screen.

3-3. WAVEFORM DISPLAY 1t is generally most convenient to use a time base that varies linearly

with time, so that equal intervals of time are represented on the screen by equal intervals of distance
along the horizontal axis.

If the frequency of the observed signal is exactly equal to the sweep frequency, one complete
vertical channel cycle will be observed on the screen. If the frequency of the applied signal is twice
the horizontal sweep frequency, two complete cycles will be seen on the screen, and so on.

Fig. 1 is projection drawing of a simple sine wave applied to the vertical channel and a linear

(with time) sawtooth applied to the horizontal channel. Fig. 2 is a similar drawing showing the re-
sultant pattern when the frequency of the sawtooth is one-half that used in Fig. 1. In both figures,

7



points that occur simultaneously are numbered the same. The circle represents the CRT screen. If
simultaneous projections were drawn from every point on each waveform, the intersections would
trace out the sine waves shown within the c1rc1es. The sections of the sawtooth between 1 and 4 of
Fig. 1, and between 1 and 9 of Fig. 2 are the sweep sections during which the actual CRT display is
produced. The sawtooth sect1ons between 4 and 5 of Fig. 1, and between 9 and 10 of Fig. 2, are the
sectione durine which the electron beam is returned very ramdlv to the starting point at the left of
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the screen. This return trace is prevented from appearing on the screen by a built-in blanking circuit.

AN AN gL\s_lgg G o)
W VARVAR VR

! 1“1 t
YVoonME—s \vl' TIME 'l NI~ !

I |
S H

AR (L .
1 M ‘ i

I % TIME | I/ ]

TINE | X "1 gre ! !5 i—lﬁstc ,

! .
] 3 160 : / |

| Iii |

FIGURE 1 FIGURE 2

-4, LISSAJOUS PATTERNS: Another type of fundamental pattern is obtained when both the vertical
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whole number of times greater than the other; or when one frequency is a simple fraction of the other.

When one or the other of these conditions is fulfilled, stationarvy
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These patterns are called Lissajous figures after a 19th century French scientist. They are parti-
nn'l:lv]v useful in dnfavm1n1nn~ the frequepny ratio between two sine wave si gnal If the frequency of
one s1gna1 is known, the frequency of the other signal can be easily determined from the frequency
ratio. Usually the known signal is applied to the horizontal channel and the unknow sig..al to the
vertical channel. The shape of the pattern changes with the phase relationship betwee known a.nd

ee
unknown signals. For example, all the patterns shown in Fig. 3 (an those ir termed_iate

with a frequency ratio of 1:1 if the phase dlfferences 1nd1cated exist.
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In general, fn determ_ine frequency ratio from t-‘e Lissajous figure, count the number of points

enc jou , coun .
vertical 11nes drawn or imagined (see Fig, 4). Points of tangency at
the top of the figures reqult rom the unknnwn freaue ncy applied to the vertical channel. Those at the
side of the figure result from the known frequency appli ed to the horizontal axis.

V axis freq _ 'V pts of tangency
H axis freq H pts of tangency

As an example, take Fig. 4c, which shows four points of tangency at the top and one point at the
side. This indicates that the unknown frequency applied to the vertical axis is four times the known
frequency. In Fig. 4f, one point of tangency at the top and four at the side indicate that the unknown
frequency is one-fourth the known frequency.



A square-wave generator such as the EICO Model 377 can be used to rapidly check amplifiers

for frequency esponse, phase shift, transient response, deficient design, (_)rr'rfiailﬁlfty components.
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FIGURE 5 FIGURE 6

First, for a basis of comparison, the square wave output from the Audio Generator is directly
viewed on the scope. The horizontal sweep of the scope should be adjusted so that at least two full
ycles can be seen on the screen. (Fig. 6a shows one full cycle of a perfect square wave). The
scope is then connected to the output of the amplifier under test so that the amplified square wave can
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viewed on the screen. Possible output wave shapes are shown in Fig. 6b to 6i, and the significance
each waveshape is explained below.

Fig. 6b shows "rounding'’ of the leading edge of square wave. This indicates a drop off in gain
at high frequencies. ''Rounding' will generally be observable when there is a substantial drop in the
gain by the tenth harmonic (or less). Therefore, ifa 2KHz square wave fed to the amplifier is re-
produced on the scope without "'rounding", the amplifier is flat to 10 x 2KHz = 20KHz.
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frequency band.

Fig. 6c shows the effect of increased low-frequency gain and Fig 6d shows th
i ind a r

The effect of phase shift in the amplifier is shown in Figs. 6f and 6g. If, at low frequencies,
ed

there is phase shift in the leading direction, the square wave will be tilted as in Fig. 6f. If there is -
phase shift in the lagging direction, the top of the square wave will be tilted as in Fig. 6g. The steep-
ness of the tilt is proportional to the amount of phase shift. Phase shift is not important in audio ampli-

)

fiers, although the ear is not entirely insensitive to it. In television nd scope amplifiers, however,
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High-fidelity audio amplifiers may be given a rapid check by testing first with a square wave of
fundamental frequency not less than 3 to 4 times the low-frequency limit of the amplifier (3dB point),

and then with a square wave of fundamental frequency which may be anywhere between 1/100 to 1/10 of
the high-frequency limit of the amplifier depending upon how many harmonics are considered necessary

to produce an acceptable version of a square waveform. Usually, square waves of fundamental frequency
from 40 to 60 Hz and 1000 to 2000 Hz are employed to cover the range up to 20,000 Hz.

S ¥ A , the following is suggested: Connect the proper value of load across
the amplifier output terminals; use low-capacitance cable for connecting the generator to the amplifier
inout: set the ator output to an ample value but be sure not to overload the amplifier. The square-

1I1PuUL; STL Ul [=9 808"
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wave signal is fed to the amplifier input and the scope is connected across the amplifier load. Use the
internal linear sweep to observe the waveform. Note that tone controls have a very marked effect on
square wave response and should be set to the "flat' positions unless it is desired to observe their ef-

fect. Note, also, that low-fidelity and p.a. amplifiers will not reproduce the square waveform.

y AR e R A0

f oyl he g
amplifiers. The test frequencies might be 60 Hz for the low end, and 25,000 Hz for the high end.



3-5. SERVICING TV RECEIVERS: One major use of the scope in TV servicing is alignment in con-
junction with a TV/FM Sweep Generator. First, the IF stages are aligned, and then the RF and local
oscillator stages, following the general method and theory of alignment described in the sweep genera-
tor instruction manuals. The specific methods of alignment depend on the receiver, and the manu-
facturer's service instruction should always be followed.

1 rrvey

lex TV signal as it passes
very important in this appli-
erve - to localize and correct the cause
ain, the set manufacturer provides representative waveforms to be ex-
specific poin as i £ ew orm pictures are furnished for
the entire receiver, with the exception of the tuner portion. EICO manufactures a complete line of high-
quality oscilloscope probes meeting all the ement for waveform observation in any part of a TV

receiver.

Another maior 1 of the s

other major use of the s

through the receiver. The exceptional fidelity o
C,El,tion_j since vou must be a i

Coo you sy 0

of poor picture quality. Her
pected at specific noints in

on
e 4

(]

Keep in mind that two basic frequencies are involved in checking waveform of signals in TV
receivers. The first is the vertical or field frequency of 60 Hz. Any waveform check, except for
the horizontal oscillator, its' differentiator network, the horizontal output stage can generally be
made using a scope sweep of 30 Hz (to show two complete fields of the signal). To examine the
horizontal pulse shape; or the operation of the horizontal deflection system, 7875 Hz is required to
show two cycles.. The SWEEP RANGE VERT TV and HORIZ TV have been incorporated to provide
rapid changeover from one basic TV sweep frequency to the other without the need for control read-
justment. ’

SECTION 4 MAINTENANCE

4-1. GENERAL d. Frequency compensation
Inciuded in this section are the following: Vertical channel

a. Cabinet removal Horizontal channel

b. Vertical amplifier adjustments e. Calibration voltage adjustment
DC balance Vertical channel
vertical input bias Horizontal channel
vertical output bias f. HORIZ TV (SWEEP RANGE switch) adjustment

¢. Horizontal amplifier adjustments g. Troubleshooting chart .
DC baiance h. Schematic diagram
‘horizontal input bias i. Voltage and resistance charts

4-2. ACCESS TO CHASSIS

To gain access to the chassis, disconnect the scope from the power line. Then remove the four
screws that secure each side panel in place. Once the screws are removed, both side panels are
removed and the chassis will be accessible.

WARNING
The voltages in this instrument are dangerous. Take caution to avoid personal contact

with these voltages when the chassis is exposed. Remember that capacitors may remain
charged to dangerously high voltages for a considerable time after power has been removed.

10
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o j;— [ S —
4-3. VERTICAL AMPLIFIER ADJUSTMENTS N L r{-}!‘f\ T
Insert the AC power plug into a 117-volt, 60Hz outlet and rotate the r*_A_LE ILLJM Quntc}\ clock-

aQ
wise until the switch clicks indicating that power has been applied. Th
two scale illuminators will be lit. While the scope is warming up, set ,he front panel control
follows: INTENSITY, FOCUS, ASTIG, VERT POSITION, HORIZ POSITION, SWEEP RANGE VERN,
VERT GAIN, and HORIZ GAIN to annrox1mate1v middle of rotation. Set SWEEP RANGE to 10-100,

SYNC SELECTOR AT "+ and both V/CM switches at .05. Adjust the CRT controls and the pos1t10n-
ing controls for a sharp trace centered on the screen. Set both AC-DC sw1tches to DC,

\Connect a shortlng; link between the VERT AMPLIFIEsR INPUT and ND binding*hosts.
ab Beiin very careful connect a VTVM between ,qro/und (chass1s) and pin E%;:e V1 br
V2 ositive’lead ORYTVM). ; See Fig. 7/ Adjust vertical’bias input otentm/m.eter/f{% (Fig. 8’)/ foy/
ad1ng,6f 2. 6 volts. ,/ /7 /% / S/

/ / ¢
‘/f . / o
fé Move/the posajnve lexd of/the VTVM to pjzf{ 1 of either M Th’en adjust ve‘i‘t1ca, b1a_s,e

outpq,t ‘potentigfeter R4 for a regdi g of 111 volts! f;
J / Vs
d. /R'epeat stef»s Mt an}/nanied volt;!/ges are Ob/tyﬂe / / /
/
/ Set the YERT AM R GAIN control full counterclock?ﬁuse (minimuim gai 3 A’&]us
the VERT AMPLIFIER ON control/until the trage sits exact],y" on the maln/horlzo tal g/entefr

line of the calibyatienm grid. Now rotate/the GAIN cgn'tro lly clotkwise (max1mum g n) And afd- f
just, the fro nel DC BAL control (R13) using a siall scre iver through e hole{ to ;fetum the /
trace ctly Ao the center line. Repeat until no yvertical Shlft/éa% when the \QERT!AMP}QI—

R GAIN ;fontrol is’rotated fromy’ minimum to, tnax1mum gain. It is ble to repeat’ thls prooedure

/dfter the scope has warmed up tor at least half ‘an hour. /

L

4-4. HORIZONTAL AMPLIﬁER ADJUSTMENTS
a. Connect the shorting link between the HORIZ AMPLIFIER INPUT and GND binding posts.

b. Very carefully, connect the VTVM between ground (chassis) and pin 7 (F1g 7) of either V7 or
£om T A 0 TTMXIAT

V8 (positive lead of VT VM). Adjust horizontal input bias potentiometer R81 \see Fig. 6) for a reading
of 2.5 volts.

¢. Set the SYNC SELECTOR switch at EXT HORIZ. A dot should appear on the screen.

d. Adjust the HORIZ AMPLIFIER GAIN control fully counterclockwise (minimum gain). Adjust
the HORIZ AMPLIFIER POSITION control to place the dot exactly on the main vertical reference line
on the calibration grid. Now rotate the GAIN control fully clockwise (maximum gain), and adjust the
front panel DC BAL control (R66), using a small screwdriver through the hole, to return the dot ex-
actly to the center line. Repeat until no horizontal shift can be detected when the HORIZ AMPLIFIER
GAIN control is rotated from minimum to maximum gain. It is advisable to repeat this procedure
after the scope has warmed up for at least half an hour.

ANTTEART AN SN AL TURTON A P T

a. Vertical channel stray capacitance shunting, the resistive components in each attenuator net-

work could result in frequency discrimination, were not each attenuator frequency compensated by
a trimmer capacitor at each swiitch position. The trimmers for the vertical channel are shown in
Fig. 8. The trimmers are: .5 - C6, 5 - C4, 50 - C2. The .05 range has no trimmer.

11



XV7 Xvse PIN XV9
m £° o °
— ~ . (-} A ) ]
o ~Y o o Y o U
(4 [ o o, °
NpIN7”
XV XV3
XV5 s Kﬁnxvs m < O-
R64 (o ° ‘Q(J "; PlNGU U
-]
cze\\g%' o/ N .
[« 2+ ]
c24 _CJ% | R5I J R43 mxvz /0° ° o\XV4
Prls ‘W@ PN 4o PN oY
c22 - |
R52
e d I NN 7N | T | |
- o= O ) l |
o @

N N\ N
V9)I2AU7 (v8)6BL8 (V7 GBLV

e

ey )~

VIO CRT
\\
V3)I12BY7 Vi) eAus T ||
2az7 (V6 v5) 6BL8 oo
7N\ /\ |
v4)12BY7 , 2)6AU8 , i
¢ O Q< OHORIZ BIAS |4

LVERT. OUTPUT BIAS
VERT. CAL.@

HORIZ. CAL.{RIOI

— i
: S et

\ Lverr. Bias .ﬂ%\\ c6
L

Ll
M

T
ul
f09]



b. To adjustthese trimmers, connect a jumper between the rotor of HORIZ AMPLIFIER GAIN
control (R64) and the VERT AMPLIFIER INPUT binding post. Set the SWEEP RANGE to 10K-100K

position and the VERN at minimum. Set the SYNC SELECTOR AT "+", and both AC-DC switches at
AC.

c. Set the VERT AMPLIFIER V/CM at .5 and GAIN at maximum:. Adjust the HORIZ AMPLIFIER

V/CM and GAIN for a trace about 2/3 the screen width. Use the panel controls to cér?t(;r ar_xa }—(;él;g“
the trace. If C6 is not adjusted properly, the trace will appear as in Fig. 9a or 9b. If this is the

case, adjust trimmer C6, using an insulated screwdriver, until the trace is a straight line as shown

in Fig. 9c.
() () () rFeures
VA\\/ B\_/ cv
-/ d. Set the VERT AMPLIFIER V/CM switch to the ° position. Remove the of the jumper from

i 5 . end
R64 and connect it to pin 1 of V9 (fig. 7). Rotate the GAIN control for minimum gain, If the trace has
a "hook", adjust C4 (Fig. 8) for a straight line.

e. Now set the VERT AMPLIFIER V/CM switch to the 50 position an

Lile 2u U

ti
almost maximum. Adjust C2 (Fig. 8) to make a straight trace. Remowv

a A

f. Horizontal Channel -Connect a 10-megohm resistor between pin 2 of V6 (Fig. 7) and the end of
R43 (68K, l-watt) that is not connected to pin 1 of V6.

g. Connect a jumper from the junction of R51 and R52 (connected in the cathode circuit of V5B),
and shown in Fig. 7 to the HORIZ AMPLIFIER INPUT jack J2. Set both AC-DC switch at AC.

h. Connect a jumper from the HORIZ AMPLIFIER INPUT jack (J2) to the VERT AMPLIFIER input
jack (J1). Place the SYNC SELECTOR switch in the ''+'" position. Place the VERT AMPLIFIER V/CM
switch in the 5 position. Set the GAIN at maximum.

i. Place the SWEEP RANGE switch in the 10K-100K position. Center the trace on the screen.

j. With HORIZ AMPLIFIER V/CM at .5, and GAIN at maximum, adjust C26 (see Fig. 7) until
the ""hook' disappears, and the trace is a straight line.

k. Place the HORIZ AMPLIFIER V/CM switch in the 5 position and adjust C24 until the trace is
straight.

1. Place the V/CM switch in the 50 position, and adjust C22 until the trace is straight.

m. Disconnect the 10-megohm resistor and all jumpers.

4-6. CALIBRATION VOLTAGE ADJUSTMENT
VERTICAL CHANNEL

a Th ion voliage i ju by mean R Fig. or loca ore g
this, make sure that you have performed the DC balance tests discussed in 4-3 and 4-4 for both
channels.

b. Place the VERT AMPLIFIER V/CM switch in the .5 position, and the associated AC-DC switch
to DC.

13



c. Connect a jumper between the VERT AMPLIFIER INPUT and GND binding posts. Use the
POSITION control to set the trace on the horizontal center line of the calibration grid.

d. Adjust the HORIZ AMPLIFIER V/CM switch to 50 and GAIN control to minimum to reduce the
trace to a single spot.

e. Remove the jumper and connect a 1. 5-volt dry cell between the VERT AMPLIFIER INPUT and
GND binding posts. Then adjust the GAIN control until the deflected spot is 3 ¢cm (3 major divisions
on the calibration grid) away from the horizontal center line. Remove the battery, but do not touch
the GAIN control.

f. Reset the VERT AMPLIFIER V/CM switch to the CAL position without touching the GAIN con-
trol. The spot will stretch into a vertical line.

g. Adjust R96 (Fig. 8) until the vertical line is 4 cm (4 major divisions) high. This completes the
calibration voltage adjustment for a basic sensitivity of 50 mV/cm. Although the method calibration
given here is convenient, it does not yield the maximum possible accuracy because the voltage divider
is at the .5 position, which might introduce a possible 5% error (because of the resistors in the at-
tenuator network). A more accurate calibration technique is to use an accurate source of 200 mV to
do this calibration. A suggested source for obtaining the required 200 mV is shown in Fig. 10.

+_ 1 LS5VOLT ?
- T DRY CELL

S 2K 1% 200MV
- -

FIGURE 10

switch at DC. Again make

b. Set the SYNC SELECTOR switch to EXT HORIZ.

¢. Set the VERT AMPLIFIER V/CM switch to 50, and the GAIN to minimum.

d. Center the spot using the vertical and horizontal POSITION CONTROLS.

e. Connect a 1. 5-volt battery between the HORIZ AMPLIFIER INPUT and GND binding posts.

f. Adjust the HORIZ AMPLIFIER GAIN control until the spot has deflected 3 cm (3 major divisions),
from the center line.

g. Without touching the

Ilils U

h. Adjust R101 (Fig. 8) until the peak-to-peak deflection of the trace is 10 cm (10 major divisions)
This completes the horizontal channel calibration for a basic sensitivity of 50 mV/cm.

14



4-7. HORIZONTAL TV SWEEP TRIMMER ADJUSTMENT

a. Place the SYNC SLECTOR AT EITHER the "+" or "-'" position; the HORIZ AMPLIFIER V/CM

switch at either the . 05 or . 5 positions and adjust the GAIN control for a 3/4 screen length trace.
Use the POSITION controls to center the trace.

b. Place the SWEEP RANGE SW1tch in the VERT TV position. Then place the VERT AMPLIFIER
V/CM switch in the CAL position. A square wave will appear on the screen. Adjust the GAIN for a
1/2 to 3/4 screen height. You may have to adjust the POSITION controls to center the trace.

c. Adjust the SWEEP RANGE VERN control until a statlonary pattern of two complete cycles appears
o f
4a\

mr o) TN AT
i V

on the screen This sets the sween at exactly 20 H ical freQuenc‘y;. DO NOT touch the

Wil LA SL ATCi. LD DTLD LU DWUUY al Taallly ov

SWEEP RANGE VERN control from now on.
d. Place the SWEEP RANGE switch in the HORIZ TV position. There will be a blur on the screen.

e. Applya 15,750 Hz (TV horiz frequency) taken from the horizontal section of an operating TV set
between the VFRT AMPLIFIER INPUT and GND binding posts. (It is possible to get this waveform
without any danger by using a long insulated test lead with one end connected to the VERT AMPLIFIER
INPUT binding post and the other end near the TV set yoke. Be ca
when doing this.)

"SO)-

f. Adjust the VERT AMPLIFIER V/CM and GAIN controls to obtain a 1/2 to 3/4 screen height series
of pulses. Without touching the SWEEP RANGE VERN control, adjust C12 (Fig. 7) until a stationary

pattern of two complete cycles are displayed. This indicates an exact '78'75 Hz sweep.

g. This completes the adjustment, with the result that whenever the SWEEP RANGE switch is set to
VERT TV and the VERN is adjusted for a 30 Hz sweep (indicated by 2 cycles of a 60-Hz signal applied
to the vertical input), resetting the SWEEP RANGE to HORIZ TV without touching the VERN control
automatically produces a 7875 Hz sweep.

4-8. TROUBLE SHOOTING

a. The block diagram (Fig. 11) should aid in isolating the circuit in which the trouble is located.
Once this is done, refer to the appropriate section of the schematic. The next step is to localize the
problem to a partlcular tube circuit, and if required, replace the tube. If the trouble is not eliminated,
use the voltage and resistance tables provided.

4-9. FUSE REPLACEMENT

a. A 2.5 ampere fuse is located in the fuseholder on the rear chassis apron. If the fuse blows re-
peatedly, troubleshoot the scope.

15



4-11.

TROUBLE-SHOOTING CHART

SYMPTOM

POSSIBLE CAUSE

REMEDY

Pilot lamp fails to
light.

Fuse F1, blows

when AC power is.

turned on.

-
]
"
il
[
H

Q- |
D0Ime Or di

1
ments fail tolight.

Screen.

POWER SUPPLY

INTENSITY switch in OFF position.

No AC line voltage

Pilot lamp open

Fuse defective

Broken iead/or leads in the filament
path.

Shorted AC line cable on the primary
side of the power transformer.

Defective rectifier diodes

fah=3] ~n MDA

ving, O via.

Defective filter capacitors
Short in filament connections

Defective tube or tubes.
Uoe O 0esS

Broken leads ower trans-

[
L]
Q
g8

o)

14 11iTa o

Power transformer defective

CRT CIRCUIT

High voltage rectifier diode CR5
defective.

No voltage on second anode.

NOTE: Spot may be deflected off
screen. Adjust VERT. POS.
control. for equal voltw ges from CRT
pins 6 &.7 to ground (Ve cal de-

flection plates),
control for equal voltages from CRT
pins 9 & 10 to ground (horizontal
deflection plates). The spot should
then be centered. If either adjust-
ment is impossible, refer to the
vertical or horizontal amplifier
sections.

Turn INTENSITY switch clock-
wise.

Trace line failure

Replace Il

Replace F1

Repair defective connections

Repair the short

Check CR3,CR4. Replace
if bad. Check C26,C27

for low resistance or short.
Replace if necessary.

Check filament connections

TI nrer

Loan ol nand B

LOL DILIVUL LD, I\Ct}al.l. .LJ.

necessary.

ueplace tube or tubes

Check with an ohmmeter for
ntiniviter n irn if

\./Ulll..l.llu.l.l.y Ay A L

Replace

) o PRy .
Repiace

Repair
Check circuit.

Mon Qoo ey

Horcoooaly.

Repair if

16



SYMPTOM

POSSIBLE CAUSE

No spot on CRT
screen. (All CRT
voltages correct).

Retrace blanking
inoperative.

Intensity modula-
tion of trace with
internal synec.

No focusing.

No horizonta.i
positioning.

No vertical
positioning.

Astigmatism
control inopera-
tive.

No sweeps
{horizontal ampli-
fier checks o.k.)

nimd o

Sweep inoperative
on some ranges.

Incorrect sweep

J.l UL_[UUML_Y UULCU.IIUU
at TV-HOR. posi-
tion.

L.oss of synchro-

nipndiAn

1114, aAliVil,

Defective CRT (V10)

CR1
Open lead in path from sweep

generator to cathode of CRT(V10).

R44, R45 defective.

FOCUS control R84 defective.
Astigmatism control R82 defective.
Refer to horizontal amplifier.

Refer to vertical amplifier.

R82 defective.

SWEEP CIRCUIT

SWEEP RANGE switch is not set to
sweep positions.
Lead or leads broken.

SWEEP RANGE switch S3 defective.

HORIZ. SELECTOR switch S2
defective.

OTY7TNITU TS T T TS ATT

SWEEP VERNIER
One of R38-43 defe

xre

V5 defective

47 defective.
ctiv

r

Vs Vg , £91 6 4 3 _r_ Fa- —
ullie 01 L14-114¢ dereclive,

SWEEP RANGE switch S3 defective.

C12 out of adjustment.

Replace

Replace
Check if necessary

Check. Replace if necessary.

Replace
Replace

Replace

Set SWEEP RANGE switch toone
of sweep positions.

Check and repair if necessary.
Check. Replace if necessary.
Check. Replace if necessary.

Check. Replace if necessary.
Replace defective resistor.
Replace

Replace defective capacitor.
Check. Replace if necessary.

Adjust C12. See MAINTEN-

17



VERTICAL AMPLIFIER

SYMPTOM POSSIBLE CAUSE REMEDY

With appropriate VERT. ATTEN. switch S1 defective. | Replace

signal applied One or more of tubes V1-4 defec- Check. Replace if necessary. *
across VERT tive,.

and G binding One or more componel ts in the Check resistors and potentio-

posts, no verti-
cal displacement

of the trace results.

Signal distorted;
unable to obtain DC

balance.

tioning.

VERT. GAIN

- +
control affects

position of trace.

No vertical signal

in AC position of

AC-DC switch.

Square wave (1kc)
distorted on .5,

5, 50 positions of
VERT. ATTEN.

switch.

VERT. GAIN
control inopera-~
tive,

Trace "jumps' on
CRT screen in
vertical direction.

No trace when
VERT. ATTEN.
switch set at CAL.

Calibration in-
accurate.

C2, C4, C6 out of adjustment.

VERT. GAIN control R12 defective.
(Note: Inability to reduce trace
size to zero is not a defect, but
inherent in DC amplifier design).

Loose connection in vertical ampli-
fier section.

One of tubes V1-4 is microphonic.

R94, 95, 96 defective.
CR2 shorted.

R96 out of adjustment.

Replace

Replace*

Replace*

See MAINTENANCE

Replace

See MAINTENANCE

Replace

See MAINTENANCE

Replace

Repair

Replace

Tap tubes lightly. Replace one

which is microphonic. *

Replace*
Replace*

See MAINTENANCE

18



7z
deflection at
either HOR 60
cps or SYNC posi-
tions of HORIZ.
SELECTOR (sweep
circuit checks o.k.)

No horizontal
positioning.

Horizontal
deflection present
but distorted.

HORIZ. GAIN R53 defective.
HORIZ. SELECTOR S2 defective.

R&6, 69 defective.
HORIZ. POS. control R59 defective.
C22 shorted.

C27 open.

C22 open.

V6 defective.
R77, 78 defective.

Replace
Replace
Replace
Replace

*Indicates replacement of component in this group makes it necessary to repeat some part of
the adjustment procedure given in MAINTENANCE.

-l
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VOLTAGE CHART

PIN NO,
TYPE 1 2 3 4 5 6 7 8 9 10 1l 12
vl nov | uov | 290v 3.5v| 3.5v| 2.1v 0 120v | 10V — — -
6AUS AC AC
V2 nov | uov | 290v 3.5v| 3.5V | 2.7V 0 120V | 10V — _ —_
6AUS AC AC
V3 1mov | 120v | 120v 3.5V | 3.5V | 3.5V | 300v| 250V | 1OV — — —
12BY7 AC AC AC
V4 10V | 120V | 120V 3.5V | 3.5V | 3.5V | 300v| 250V | IOV — — —
12BY7 AC AC AC
V5 270V | 65V .| 50V 3.5V | 3.5V | 62V 0 14V 0 — — —
6BLS8 AV AC AC
V6 130v | s0v | sov 3.5v | 3.5v | 230V gov| 80v | 3.5V — — —
12AZ7 AC AC AC
VT 215V 0 20V 3.5v | 3.5v| nov | 2.8vi 120v | 120V — - -
6BLS AC AC -
V8 215V 0 210V 3.5v | 3.5v ] mov | 2.8v| 120v | 120V — — —
6BLS AC AC
V9 295V | 120V | 125V 3.5V | 3.5v | 300v | 120v]| 120V | 3.5V — — —
12AU7 AC AC AC
V10 -1500v |-1500v |-1500V | -760V — | 280v | s00v| o siov | 240v — -1500V
5DEPL to to to

-1300V {-1200V 375V

Unless otherwise indicated, all voltages are DC positive and measured to chassis.
Line Vn]fnge: 117 Volts 60 Hz.

LINC VO Qlls oU

All measurements made with VTVM of approximately 11 megs. input impedance.

All voltages may vary by £15%.
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RESISTANCE CHART

PIN NO.

TUBE 1 2 3 4 5 6 7 8 9 10 il 12
vi 47K 150K 150K F F 2.5K 1. 2M 150K 150K — — —
6AUS8 to

5K
v2 47K 150K 150K F F 2.5K 100 150K 150K - — —
6ATUS8 to

5K
V3 2.5K 47K 2.5K F F F 200K 150K 2.5K — — -
12BY7
V4 2.5K 47K 2.5X F F F 200K 150K 2.5K — — -
12BY7
V5 150K | 500K 400K F F 4,TK 0 360~ 2.3M — —_ —
6BL8 ST
V6 40K 15M 4. TK F F 150K 30K | 4.7K F — — —
12A77 -
\Al 150K 600 150K F F 150K 2.5K 47K 150K — — -
6BLS
V8 150K 100 150K F F 150K 2.5K 47K 150K — — —
6BL38
V9 150K 55K 15K F F 150K 55K 15K F —_ - —
12407
V10 6.2M ™ 6M | 3.9M — 120K 120K 120K 150K 150K —_ 6.2M
5DEPI

All controls are set counter-clockwise for resistance measurement.
All 150K resistance measurement will have large delay until final reading can be obtained.

ins will have large delay until final reading can be obtained.

[
-
o
[
-
=
o
n
=]
=]
<
P
]
T

(F) Filament Pins
All resistance values may normally vary by +15%.

All resistance and voltage measurements are taken with respect to ground.
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5 50 N ‘
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Rce
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LM (o | sa | OW 100 o7
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’
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100
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5% T F L siB
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Tooooa
o
g S CAL.VERT : 7 fr:
aiERY gecn| TRZE= e [950V_/, V28,1, 6408
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.00I
5% | |
R4T
IOM
3 = e SWEEP VERN. ON S3
s2a
SYNC. AMP. LIMITER
+ - A 1 V5A, f_:;_
ExTe ® * ¢ 60~ HOREZ. U‘j____ cio | o6BLB
~e ® EXT. HORIZ. !
60 s
SYNC. SELECTOR R46 }
680K 3 ’ ! ,
o V6, 12427
8|  (sweEP osciLLATOF
s2B
|?
7 N e
" o~
s7 7 “\ﬁ n2s £ Rsi ~
DC-AC -——-/'5 . 9.5K -+ K
J2 HOR. IN O~ ' — T — i K53
R30 cai b R52 “ I5K
$3 __.__l LIF -%_470 ggv b4 1.5K !'; 2w
90— cio 3+ +
= .25 /
. 600V .
A
R79 .
c3| - W $RBO
v I‘* Ts5w
S6A _ A\
1] il [THR
0™ 1t
=) o
9 AN ANNN
- 20, 400y
— AR y
R84 { o2 RS58 c26 HORIZ. 4 J v7, 1, 68BL8 V9, % 12AU7
M 3 7-605F £ 500K 31 7-60 INPUT LiN, /3 2 L_—_
ol € =% ot BIAS \ . ,
Fa¥t "_ ——
I A ,3 R74 LY
1= 100 100 2 - /
R56 | c24 7 R72
990K ;‘E 7-60 47K
5% F seB Y W
RE4 RE6 | R67
nyr 2K 3 10K 5K,LIN. 4 A
<
Y ONSE DC BAL] HORIZ. POS. | | R76
X - GAN RT3 = = i5K
347K w
11w 8
LN
LRe9 o
RS5 ce3 | VRS9 | ce7 3 6.8K +——-
K OF=— $1I00K == |00PF 2w | R7S
5% 15% , 8.8 /> 6BL8 {00 N/
£i 6] vs, /26BL8 g T— 1 =
= / V9, % 12AL7
5 AM—— iy
. . R71 9
RS? _Lces 5 *50 100 T
10K ¢ —,001 MF '-t
5% ’
05e S6  ecAL
~' HORIZ. ATTEN. V/CM
¥ Jg' =




| > 7
rez2} asTiG. vio
7 2M
BY LIN, 6
JeuT) |4 — A -+ 3 ‘
R34 Ll —
e R27 220K =
L3 212K
. ] (0,
; — 2
a + B |
R25 LR26 5CP8F T
3 R29 47K 247K R83
10K 2w 2w 33N 17
v 2W 3.3M
—d n A~ W
R33 R32% _Lr:.Y RS9 | = 8
47K 47K 40 R84 FOCUS
2w aw | L 350V 5lw_ 2M 2 s\ .
—II'_|' LIN. \ _______
c9
e R3| SPF €30
L4 12K ‘»E.’%sK Al
At~ »52 Tiw , 2KV
R35 VU —_—— gt J5 INT. MOD.
220K =
R86 § N 3 L
500K RE7 \ SR&8 R8BS
INTEN b3
l —6 330K \<>/ { 220K Iz,zm
———— A ! 12 =
R44 4 =
2.2M = 11 »
I
e ci8
g R4S : 047
e 1-5M 2685V LKV YELLOW GREEN
et 6.3V,
Ral $RA3  Ik-1ok_ 10K-100K
18k QY] W 10o-ike * ® everT TV
= T
s3 ®HORIZ. TV R9O seu
- b L
| | | SWEEP RANGE W, ] 220K + ON-OFF -
cll !’ = (ON R98)
1naer ! AED A i . ~.
100PF i-—- ~—
: 12 S5
V612427 A —T———" )
£EP OSCILLATOR) 07 oy I feo «
Lcz lwof g =
T 270 PF
—
ce g oa —L-Los L cr YcRr3 Fl
7-60 PF 7] 68 PF 001 AMFD 2A
MFD
ci6 = 3
OIMFD P h
: + 3
= <
3
3
3 NOTES:
N R < ILALL RESISTOR ARE IN OHMS, 1/2 WATT,
- 3 %, :
;d[ v A 500 ek 3 0%, UNLESS OTHERWISE SPECIFIED.
/ ==40 Bl 3 2 ALL CAPACITORS ARE IN MICROFARADS,
K T350V o . UNLESS OTHERWISE SPECIFIED.
1 .L_ nze > -
N // 150K ¢
S W
2 RIS ¥cre2
$12k
AT +
12807 - M. » |0 =
l, VERT. CAL.#
2 200 MV, 3
Lr—--- e R96
N—, $ lsoo
i-/ ~ ~ ~ 0~
3 = S © @® N T =~ @ a
$r : $33:838%3;3
Tiw HORIZ, CAL. :?,927-,\ A 8 9 6 o
500 Mv,  ® 2 g 5 ¢ T 2 ¢ 3 SCALE ILLUM. TI
—_— RIO| 1=
; 3 500 R283
R78 Tww

1w

113
e Tl?‘prz

SEAAANA

"\
|}m
~
N
x
il
AN
&
&N
D
.___/y__..
AN
S
o
’\;———-—« V5, 6BL8
SN
»
AN
>
/\”'
Py

4 N N N ) L ]
1 - 9 )5 )5 )9 5 )6 )& )5 )5 3

T ' \I i
| =% i »o X ¢ / ‘ + J
%2 12aU7 " N



PARTS LIST

PRICE STOCK SYM. PRICE STOCK SYM. PRI
EACH NO. NO. DESCRIPTION  QTY. EACH NO, NO. DESCRIPTION  QTY. EA(
RESISTORS (In ohms, 1/2W, 10% unless otherwise CAPACITORS SWI
specified)
.08 | 10423 R62, 63 2,2K 2 .56 ] 20015 Cl,19 mylar, .25mfd, 2 11. 4
.08 | 10429 RI102 470 R 600V, 20% 5. 1
.08 | 10430 R39 4,7K 1 .44 | 20085  C20 mylar, .22mfd, 1 11, 1(
.08 | 10431 R37 470K 1 200V, 10% .5
.08 | 10432 R51 1K 1 .22 | 20087  C3,16, mylar, . 0lmfd, 3
.08 | 10442 R52 15K 1 23 400V, 10%
.08 ] 10452 R97 8.2K 1 .35 | 20089  Cl10,17 disc., .lmfd, 2
.08 {10455 R45 1.5M 1 400V, 10%
.11 Lodss RI100 820, 1w 1 .12 120000 (28,29 mylar, .lmfd, 2
.09 | 10559 R2,55 car., comp., 1K, 5% 2 1600V, 10% TUBE
.09 | 10560 R4,57 vk 2 .17 | 20096 18 mylar, .047mid, 1 o
.09 | 10561 R6, 59 " "Ol00K "t 2 1600V, 10% ‘;-‘*U
.18 | 10838  Rs3 3.3M, W 1 .25 200 c13 mica, 270pf, 1 - 35
.18 110846  R85,94 150K v 2 500V, 20% ‘3‘ gg
.18 | 10848 R43 68K " 1 .09 | 22509  c1,1, disc., 100pf, 3 > g
.18 | 10849 R20, 21, 47K 4 21 ,500V, 10% a0 99
72,73 L1 | 22521 C5,25, disc., .00lmid, 3 B &8
.18 | 10851 R77,78 22K " 2 32 400V, 10%
.17 110852 R53,76 15K 2 .13 | 22556  Cl4 disc., 68pf, 1
.17 | 10855 R40 4,7K " 1 — 500V, 10% .
.18 | 10861 R79 470 L 26 | 22583  C30 sdisc.’, .0lmfd, 1
.29 | 10952 R25,26,  4.7K, 2W < L2000V, 10% : FUSE
32,33 R .12 | 22594 8,9 dise., 5pf, 2 ’
.29 | 10956 R29 10K 1 500V, 10% 4
.31 110960 R68,69  6.8K ' v 2 .50 | 23011 c21, 31 elec., 50mid, 2
.32 | wemr w15 1704 s 0 3 2 50V, 10% 1.33
.14 111505 R8,9,18, 100, 5% 11 3.15 | 24020 CY,CZ elec., 20-20/400v, 2
19, 61, 65, 40-40/350V 1.40
70,71, 50, 3.35 24025 CX elec., 40-40/450v, 1
74,75 300/50V *3, 04
. 11518 R44,49,89 2.2M, 5% 3 .53 | 29519 C2,4,8, trimmer, 7-60pf 7 3. 6(
13§ 11538 R38 22K 1 12,22, 24,
. 11542 RI10,11 L6K 2 26 2.24
.13 | 1548 RI1, 7,54, M " 4
60
.14 | 1550 R87 330K " 1
.14 {1553 R88,90, 220K " 4
34, 35
.14 | us59 R27,31,95 12K " 3 TRANSFORMERS & COILS SOCK
.14 11561 R46 680K " 1 23.12 30091 Tl transformer 1
(141563 R4l ek 1 .60 | 36010  11,2,3,  coil, 100mH 4 2
.14 11567 R48 270K 1 4 =
BUBN BItLE RI101 9.5k " 1
a7 | us7e R5,58 900K " 2
J7 Jusmm R3,56 990K " 2 51 (8)5
+38 | 14300 Ra2 IV%W , 10K, 10w, 1 JACKS, BINDING POSTS & KNOBS
«36 14301 Rl4 A 6K 1 .16 | 50020 g5 jack, pin, black 1
. .34 | 52006  J1,2 binding post, #8 2
36 |14313  R23 Yo 2K 1 .34 | 52008 334 binding post, #3, 2 SHET
an ia1a —aa s 5 ground
N R R93 1”0%‘”""”“ ' .66 | 53036 knob, 1-1/16 dia. 3 4.6
.49 | 53037 knob, 3/4 dia, 4 2. 4(
32 14500 ggl’ 92, YIO%W ,500, 5w, 3 .56 53040 knob concentr%c, 9uter 3 2. 85
.35 114508 R22 w.w.,2.7K " 1 .30 § 53107 knob concentric, inner 3 2.M"
10% 1. 0€
37 | 14513  Rso w.w., 5K " 1 1.0C
10% 8. 0
% 2. 6C
TERMINAL STRIPS 2. 2
POTENTIOMETERS 4,15
.10 | 54000  TBT 1 post left 1 3.5(
.82 | 16000 R36, 81 2K, linear 2 .10 154003  TRI7 2 post 1 3. 5
.91 | 16001 R16 1K " 1 .06 | 54004 TB4,6,8, 2 post, w/gnd. 5 7.3
.82 | 16011 R82,84 2M " 2 10,15 5C
3,00 18009 RE7 5k " 1 .10 [54006  TBI4,16 3 post, 2 right 2 .40
1.13 ]18180 R13, 66 10K 2 .10 | 54007 TB3,11 3 post, 2 right, 2 .54
1.13 } 18181 R86 500K, ccw 1 w/gnd, - 61
.48 | 19003 R96,103 5009 2 .08 |54018  TBL,2,5, 4'post, w/gnd. 5 1. 92
3.22 | 19007 R98 w.w., 159, 1 9,13 1. 65
w/switch .10 § 54088 TRI2 3 post, 2 right, H . 03
2.83 | 19026 R24 5009, 2W 1 w/gnd. (CSA) .03




3T
PRICE STOCK SYM.
EACH NO. NO. DESCRIPTION QTY.
SWITCHES
B 1M
.40 | 60152  S3 . rotary, w/2K Pot. 1
5.16 | 60196 S2 TELA " EA 1
1110 1 60198 S, 6 " w/IOM-Pot, 2
51| 62040 54,7 slide, SPST 2
TUBES
4.40 | 90027 V1,2 BAUS (GE) 2
2.35 | 90033 V9 12AU7 1
3.05 | 90064 V3,4 12BY7 2
3.75 | 90071 V5,7,8 6BL8 3
2.85 | 90098 V6 12AZ7 1
44.24 | 0122 V10 CRT., 5DEPI 1
FUSES, BULBS & DIODES
.14 | 9tomn Fl fuse, 2-1/2 amp. 1
slo-blo
1.33 § 92019 11,2,3 bulb, scale illumin- 3
ations
1,40 93017 CRI1 diode, power 200ma, 1
380 PIV
3.04 018 CR2 diode, Zener, IN7TI3 1
3,60 § 93024 CR3,4 diode, silicon, 2
1200 PIV
2.24 | 98039 CR5 diode, selenium,H, V. 1
AR - T an s

SUCKIL IS & FUsROULDERS

.42

5.88
I. 02

SHEET METAL

| 97026
.23 I 97081

97311
97800

XV10
XVl1,2, 3,
4,5,6,17,
8,9

XF1

& MISCELLANEOUS

R
3o A

socket, 12 PIN CRT
socket, 9 pin min.
bot. mt.

Mu metal shield
fusecholder

E

5](‘,«7.03%[\3 B 00 gt e NI DD NI M
N . . D i

T W N U DD OO -JWh

@ U
R OO OOV S SISO W

[
. .
[de]
o

1. 65

na
PRV

.03

L S s

80213
81521
81528

81529

i v,

R 7

fronf panel

Chassis

Top bracket

side bracket, right
side bracket, left
front sub panel

chassis, main
bottom bracket

side plate
cover, top
oOvaT Tttt
s VCL, oULLUILL
back panel

CRT bracket
bracket linecord

strain relief
frar‘r—liéi, front
handle

piastic iens cap
handle end cap

e

B bt rot DO B ot DN DN et pent bt DND o bt pendt et ot o pnd s s

PRICE STOCK
FACUH NO.

SYM.
NO.

MISCELLANEQUS (continued)

2.28 } 57002
.13 59009
.84 § 59010
.27 | 59303
.23 | 59317

09 | 59508

1.50 | 66194

3.00 | 66446

HARDWARE

.01 40000
40001

01 40007
07 | 40016
.01 40045
56 | 40063
01 41002
.01 41086
.01 41090
.01 41091
.01 41140
02 | 42000
01 42001
01 42002
01 42007
01 42008
03 § 42029
02 | 42511
02 | 43000
02 | 43001
01 43004
08 | 46003
.04 | 46012
09 | 46016
03 46024

DESCRIPTION QTY.
linecord, 3 cond. 1
graph screen 1
tilter i
felt, CRT bezel 1
strip, sponge, rubber 1
mounting plate, in- 1
sulated 4 prong
manual, operating i
manual, assenbly 1
Nut, Hex, #6-32x1/4 20
" " 3/8-32x1/2 19
" T #4-40x1/4 18
" " 1/2-24(for 1
fuseholder)
Nut, Hex, #8-32x5/16 4
" Knurled, 3/8-32 4
screw, #6x3/8, 22
P.K, B.H., Type A
screw, #6-32x5/16, 24
B. H.
screw, #4-40x5/16, 18
B.H.
screw, #4-40x1/4, 4
F. H.
screw, #6-32x1/4, 20
Self Tap, Rd. Hd.,
Phillips
washer, lock, 3/8 22
" flat, 3/8 156
" lock, #6 24
LR 1" #4 18
Tt 12 #8 4
" rubber, 1/2 1
Retainer ring 2
Lug, ground, #6 1
" pot, ground, 2
3/8
Lug, ground #8 2
Grommet, rubber, 1
1/2
Grommet, rubber, 1
3/8
foot, plastic 4

[\

notice.

order; specify part number and descriptions.
$1. 00 for mailing and handling; if a power trans-
former is included in the order, add instead $i.50
for mailing and handling.

Prices and specifications subject to change without
To order replacement parts, remit with
Add

P

.



EICO—LEADER IN CREATIVE ELECTRONICS

For over 23 years, EICO has been designing and manufacturing
electronic products and is now the world’s largest producer of elec-
tronic kits and factory wired equipment marketed exclusively through
dealers and distributors throughout the world.

Whatever your electronics interest, there's a wide range of ver-
satile, professional EICO products for you to choose from, and each
designed to provide you with the most pleasure and quality perform-
ance for your money.

The fact that more than 3 million EICO products are in use
throughout the world attests to their quality and performance. EICO
kits are so popular because they represent the best value and are
available for inspection and immediate over-the-counter delivery at
more than 2500 EICO dealers and distributors. g

Should you have any c¢estions about the selection or applications
of any EICO product, you may at any time consult by mail with our
technical correspondence staff. There’s no charge for this service.

For your added convenience — EICO has set up a network of 200
service stations to make available to you on a local neighborhood
basis the same high-quality technical service competence and replace-
ment parts you get from our factory, should you ever need them.

The EICO Catalog is available to you Free for the asking. The cat-
alog describes Eico’s complete line of 200 “Best Buys” in Electronics.
Cortina® Stereo Components, EICOCRAFT*" Solid State electronic proj-
ects, Citizens Band 2-Way Radios, Automotive electronics, Amateur
Radio equipment, Visutronic® Educational Training Aids, TRUVOHM"
professional Multimeters and the famous EICO line of Test Instruments
for home, shop, factory, laboratory and school.

EICO Electronic Instrument Co., Inc., 283 Malta Street, Brooklyn, N. Y. 11207 @



S-M‘I“ ENJOY YOUR BOOKS !—M‘I“

- T ERSTT .. - T ERSTT ..

PLEASE VISIT OUR STORE FOR EVEN MORE GREAT
STUFF!

WWW.EVERYTHING4LESSSTORE.COM
COPYRIGHT NOTICE

ALL MATERIALS INCLUDING CD/DVD AND PDF
FILES ARE COPYRIGHTED
WWW.EVERYTHINGA4LESSSTORE.COM VON
WALTHOUR PRODUCTIONS AND MAY NOT BE
REPRODUCED, COPIED OR RESOLD UNDER ANY
CIRCUMSTANCES. YOU MAY HOWEVER MAKE A
COPY FOR YOUR OWN PERSONAL BACKUP.
MATERIALS ARE FOR PERSONAL USE ONLY.

IF YOU PURCHASED THIS FROM ANYWHERE BUT
FROM US PLEASE NOTIFY US IMMEDIATELY SO
THAT WE MAY CHECK IF YOU PURCHASED FROM
AN AUTHORIZED RESELLER SO WE CAN LET YOU
KNOW IF YOU NEED TO RETURN FOR FULL REFUND
FROM AN UNAUTHORIZED SELLER.

THANKS AGAIN AND PLEASE TAKE THE TIME TO
VISIT OUR STORE.

ATTENTION! EVERYTHING ON SALE NOw!!

o 5
our -
HOT SALE

THIS PAGE COPYRIGHT VON WALTHOUR PRODUCTIONS
WWW.EVERYTHING4LESSSTORE.COM




