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IESTRUCTION BOOK
MODEL 425 OSCILLOSCOPE

GENERAL DESCRIPTION

The EICO Hodel 425 Uscilloscope has besn
designed to meet a2 defimnite meed im the
radio and telsvision industries. It has

the features of the gensral purpose osciilo-
~gscope, an instrument for the analysis of
current end veltage waveforms, plug an 9x-
tended range of freguency, sweep and #on~
sitivity. It mey also be used to study amy
varisble within the limits of lfs freguency
response and characteristics.

SPECIFICATIONS

1. Power Consumption: €8 watts, 100-130 wvolls,
50-60 gycles. Beth
sldes of lime fused.

2. Cathode Ray Tubs: &BF1 or eqaivalan%.

3. Amplifiers: Push-Pull

Vertical '.Horiz@ntﬁl
- Sensitivity:

.05~1 RMS Volts/inch £8-15 RMS Volts/inch
Frequency Response: '
5 cycles to 400KC 5 cyeles to 400KC
cycles . cycles
Usable to 2.5me with _
full gain setting.
Hazxiwoum Input Voltage: _
400 Volts 400 Volts
4, Horizontel Time Base: 15 cycles to 75,000
cycles (¥ultivibrator)
5. Intensity MHodulation: At back panel
6. Test Signal: €.3 volta, 60 eyeles,
front pansl.
7. Tube Complement 1. 5BP1 Cathode Ray Tube
2- 68N7 Amplifiers
1- 6SHE7 Multivibretor
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1- 5Y3 Low Voltage Rectifier
1- 5Y3 High Voltage Rectifier
2~ 6J5 Amplifiers
8. Dimensions: 15" High (including 1%® handle)
8 7/8% wide, 17 3/4% desp.

Rack Mounting: 137 High, g 7/8" Wide,
17 3/4% Deep.

9. Weight: 30 Pounds

OPERATIRG INSTRUCTIONS

The controls for operating the oscillocacope
are listed below:

1. INTENSITY: adjusts the briliiance of the
trace. Note: use as low an intensity set-
ting as possible, Thils wlll lead to a
sharper picture. '

2. FOCUS: makes the trace sharp and clear.

3. POSITIONING CONTROLS: locates the trace
on the desired portion of the screen.

4. COARSE FREQUENCY: sets the approximate
Trequency of the horizontal sweep. When
the knob is set betwesn two numbers, the
fine fraquency control will very the fre- .
quency from the lower value to the higher
value. :

5. FINE FREQUENCY: varies the swesp throughout
the rengs shown on the coarse frequency.

6. SYNC. AMP: The synchronization amplifier
Te uwsed to lock the horizontal sweep to
the frequency being observed. Hote: Use
as little synchronization as possible since
too high a setting temds to distori the
picture.

7. GAIN CONTROLS: adjust the amount of in-
Ternal amplification necessary to obtain
& normal trace on the scraen. Note: Too
mauch amplification can zause distortion
of- the piloture. Thsrefore, for normal
use, adjust the amplifiers feor a little
lass than full sesle dsilsction.

8. SYNC. SWITCH: switches the horizontal
synchronization from internal sync to
the EXT. SYNC. jack on the front panel.

9. HORIZONTAL IKPUT SWITCH: comnects the
horizontal amplifiers to either the in-
ternal sweep generator or the horizontal
input binding post.

10. INTENSITY MODULATION JACK: is located on
the rear penel and is used to provide
sweep blanking or timing on the tracs.

11. VERTICAL DEFLECTION PLATES (DIRECT):
may be used by connecting to the terminal
strip on the rear penei. Here the amplii-.
fiers are bypassed and the scope may be
used as either a DC or AC vacuum tube
veltmeter by the simple calibration of
the screen. This position i3 also sx-
tremely valuable iIn checking the modula-
tion patterns from a tranamitter.

NOTE: When adjusting the scope, nevsr leave
a small spot or an excessivsly bright
tracs on the screen for any length of
time. The high velocity electrons when
concentrated irn & small area will burn
or otherwise shorten the 1ife of the
fluorescsent material upon the tuhe face,




GEWERAL OPERATION

When first turning on the vscillioaccepe, plece
the horizontal ipput switeh on the awesg
position, the horizontal gaim to about 3,

the intensity and focus controls slmost full
on, and rotate ths positionling controls until
the tracse comes into visw.

To see a sine wave, connect a short pilece of
wire from the 60 cycle test binding post to
the vertical input post. Adjust the vertical
zain so the plcturs covers most of the screen.
dat ths coarse frequency from 15-75 and adjust
the fine frequency control until the single
¥ave or two waves are almost stationary.
Switch to INTERNAL SYNC and apply just enough
SYNG AMP to stop the picture.

Never 'use a higher setting of the SYNC AMP
control than is necessary or the image may
bs distortsd. .

#When veing ths intensity modulabion, never
apply enough slgnal %o drive tha-grid positive
with respect to the cathode. This shortens
the 1lifs of the fubs,.

Al) signals to the oscilloscope from azternal
sources reaqgquirs two wires. One carries the
signal and ths othar grounds the chassis.

HOW A CATHODE BAV TUBE WORKS-

& prerequisite to understending the osecillo-
secops i3 te have a knowiedge of the CRT.
Gonsider Figure 1, which 13 a somewhat simpli-
fied diagram of a cathode ray tube,

FIGURET FIGURE 2

In the electron gun, a cathode emits slec-
trons which, due to the high potentials in
the gun, are given sufficient velocity to
reach the screen. When electrons inpinge
upon a fluorescent material, it becomes
luminous at that point. This then is the
reason why a television tube {kinescope) or
CRT emits light. Also in the CRT are two

sets of metallic plates between which the
electrons pass on their way to the fluorescent
screen. Remembering that electrons are :
inherently negative and that oppositses attract
and likes repel, we can dsvelop the purposse
of these plates. Looking in at the face of
the tube, as shown in Figure 2, we would see
the fluorescent screen, the plates and the
white dot caused by the electron beam. If
now we applied a positive voltage to plate

Hl and a negative voltage to plate H2; H1
would attract the beam, H2 would repel it

and the beam would move over somewhat closer
to Hl. Therefore the dot of 1light would be
displaced to the left. Converssly, if the
reverse voltages were applied to the plates
the beam would move to the right.



If now an alternating current were applied,
the beam would continuocusly deflect from
one side to the other. If that current werse
meds to chenge quickly enough, the result
would be & horizontal bar.

In erder to see the shape of an input signal
on the scresn, a sawtooth wave 1s applied
to the horizontal plates and the waveform,
which is %o be obssrved, on ths vertical
plates.

Consider figurs 3. If this sawtooth wave
were applied to the horigontal plate HZ, the
bsam would be all the way to the left at

point 1 end would gradually come to the center
at point 3 and finally all the wey to the
right at point 5.

[ VAN

j ' % SINE WAVE
SAWTOOTH WAVE FIGURE 4

FIGURE 3

From point 5 to point 8 the besam would sgain
be returned to the left side of the screen.
The reiurn, however, would be very much faster
than the comparativsely slow change from 1 to
5. If now a sine wave, figurse 4, was placed
on the vertical plates, the overall effect
would be that of figure 5.

A

4% point L, the horizomtal voltage would
bring the beam all ths way over to the left.
Since there is mo volbage on the wertical
plate at time 1, the beam would remain there
for that instamt,

A% point 2, the horizontal veltage would not
be asg gre&t and therefore the beam wounld not
be deflescted as far to the left as it was
before. At this point however, the voltage

on the vertical plate V-1 would carry ths besn
upward and the resultant at thet Ingtant would
be point B on the screen. Following this
procedurs and then conneciing 21l the points,
the resultant pilcture cn the screen would be
that as shown by the dotted lines.

If now any wave .form were applied to the
vertical plates, that wave form would be
identically reproduced on the screen.

-7 mi




LISSAJOUS FIGURES

It is often necessary in electronics to
measure the frequency of an unknown sinewave.
This may readily be accomplished by applying
a known 3ine wave to one of the plates and
the unknown to ths other.

As an example let us consider the case whers
a 60 cycle wave 13 applied to the verticsl
plates and a 180 cycle wave is applied to
the horizontal plates, see figure 6.

FIGURE 6

By plotting one agalnst the other the resul~
tent would be that as shown. Nots one very
Important factor: the numbsr of loops iz 3,
The ratio of the frequenciss is also 3. If
the ratlo of the frequenciss were 4, the nume
ber of loops would be 4. Therefore, by
simply counting the number of loops and wul-
tiplying by the known frequency the unknosn
frequency may be determined.

If both signals were of the same fraquency
and they were in phase, the resultant would
be a straight line. If they were the same
frequency and 90 degress out of phase, a
circie would result.

MODULATION PATTERKS

A vory common and important msasurement with
transmitters is that of Fercent Modulation.
This may be accomplished wery readily by
feeding a portion of ths modulated radic
frequency signal directly into the vertical
deflection plates and the auwdic signsl which
caused the modulation into the horlzontal
amplifier. The resultant pattern would bs
somewhat 1lke that shown in Pigurss T4, 7B,
76 or 7D. The formula is:

Modulation ¥ = (1-h2/h1)100

|

o% 50%
FIGURE A FIGURE 78
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FIGURE 7C FIGURE 7D FIGURE 7E

A 100% modulated K.F. wave as observed with
the conventlonal sawtooth sweep 1s shown in
Figure 7H.

To connect directly to one of the vertical
deflectlion plates, remove the jumper from
either of the two end tarminals at the back
of the scope and connect to the insids
terminal, see Figure 84, If both plates are
to be used, remocve both jumpers and connect
to both inside terminals. Note: Replace
Jjumpers for normal operastion. Figure 8B

is an example of the hookup nscessary to
devaelop the modulastion pattern.

TO WERTICAL DEFLECTION

PLATE DIRECT ._7\
- ' ;//(l TRANSMITTER
NORMAL OPERATION : @
D D
JUMPER nmovtg L-OAUDIO CUT
CONNECT HERE: yéDGND
FIGURE 8A ; :
SWITCH TC AME POSITION
- FIGURE 88
- 10 -

VISUAL FM RECEIVER ALIGNMENT

The equipment necessary for the alignment

of an FM receiver, or the sound portion of
a televislion receiver, is a sweep generator,
such as the KICO Model 360 and ean oscillescope. .
Spurious signals, such as might be picked up

by the antenna, are eliminated by shorting

out the antenna terminals with a plece of

wire. The oscillator in the FH receiver which
might cause beats 1s disabled by elither ramov-
ing the tube, if feasible, or by shorting oul
the oscillator coil with a .01 mfd condenasr.

For the discriminator aligmment, the vertical

- lead from the oscilloscope is connected across

the ocutput of the discriminator, point B
figure 10A. The generator i1s tuned %o the
discriminator frequency and this signel {8

fed directly to the grid through a .001 mfd
condenger. The sweep voltage from the gonera-
tor is fed to the horigontal amplifier of the
oscilloscope, Figure 10B.

The primary of the discriminator is aligned
for maximum height while the secondary 1is
aligned for the well knowm "S” curve, see
Figure 9A : :

To align ths IF gection, the ¢scllloscope

lead going to the output: of the discriminator
fs now shifted to thse grid load of ths limiter
tube, point A on Figure 104, Adjustment of

the variocus IF transformers should yleld an

IF response curve as shown im Figure 9B.
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