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PHILIPS CATHODE RAY QSCILLOSCOPE TA155

The Philips Cathode Ray Oscilloscope, type TA155, is a compact gensral
purpose inatrument of wide scope for measurcment and testing, It has beed
specially designed for the industrial and commorcial user, and no effert hds
been spared in obtaining ease of operation and robust construction, but, at
tho samc time, without sacrificing electrical performance. The unit is
houscd in a steel containcr 12 ins,-long, 7% ins, high and 9% ins..deep,
these measurcmonts including a protective front cover which is readily :
removed by means of two snap catches. It is fitted with a standard carrying
hondlo and four rubber foet. The instrument is suitable for a power supply
of 220, 240, 260 volts.! 107, 50 to 60 c/svc. A.C. A 6 ft. léngth of rubbar-
covered power cord has been provided for mains connection, and the power
required 1s approximately 40 watts. The unit is campletely self-conteined
with inbuilt amplifiers and time base unit; as described below. Connecticn
can be made through standard terminals to the horizontal and vertical plates
of the cathode rey tube, either directly or through the amplifiers.

APPLICATIONS:

The Oscf.loscope is an extremely versatile instrument and it is diffiecult
to cover every possible use dealing with its field of applicaticn. Funda-
mentally, the osecilloscope can be regarded as an inertialess indiocator capable
of depicting on a graduated screen a plot of the instantanecus sum of ary two
electrical potentials in two directions at right angles to each other, usually
horizontal and vertical, Commonly ¢ this is arranged for en indication of
.amplitude vertically against a chosen time interwval horizontally. Tha
instrument has a high inpul impedance so that only a'minute quantity of power
is drawn from the signal EOUNEQs  w

Since the oscilloscope responds to instantansous changes, it will be
seen that the image developed on the screen shows the exact shape of the
eignal impulse, and also that.it can be used to indicate wave forms up to
very high frequencies, ' . : b

Although the signal input to theinstrument must nocessarily be elsctri-
cal, other physical quantities can be cbserved by means ef relatively simple
energy converters which generate electrical potentiels when energy is supplied
in some other form. Typical examples of quantities, other than alectrical,
that can be examined with the oscilloscope, are mechanigal vibratiaons,
pressure variations, sound, light and timo intervals.
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OPERATING INSTRUCTIONS: IS

The following information is intended to give the reader & general idea .
of the operstion and use of the PHILIPS TALSS Osedillossope. For a more
detailed theoretical consideration of the principles involved, reforence
ehould be made to the many standard textbooks evailable on the subject,

" Power Transformers ¥ : -—'I § .
The TAL55 Oscilloscope, as despatched, is complote with ell valves and ready
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to operate. Before leaving the factory, the power transformer is set to the
240-volt tapping; and if the voltage supply differs from this value, tho
tapping should be changed accordingly. In order to do this, it is nocessary
to take the transformer from its casc.

Imsﬁ Controls

Flug the instrument into a power supply of the correct voltdge, and allow
& fow mirates for warming wp, Adjust the horizontal shift, wvertical shift
and focus controls to their approximate. mid positions, and all other controls
to their minimum position (anti-clockwisoc dircetion). Then slightly advance
the intensity control clockwise until a luminous spot begins to appear on the
soreen of the cathode ray tube. The spot can be brought to a sharp point by
means of the focus control, and adjusted to the middle of the screen with the
horizontal and vertical shift controls. If desired, the preliminary center-
ing of the spot masy be carried out with the horizontal amplifier switch on
"time base" and the horizontal emplifier gain control slightly advanced. This
will produce a luminous line on thg cathode ray tube which may be easier to
locate than the single spot. !

Uarningt : $

A HIGH INTENSITY SPOT (R LINE, IF ALLOWED TO REMAIN STATIONARY QM THE
SCREEN FOR A LENGTHY PERIOD, WILL BURN OFF ACTIVE MATERIALS AND REDUCE THE LIFE
OF THE CATHODE RAY TUBE. _ IT IS DESIRABLE AT ALL TIMES TO AVOID OPERATING WITH
A HIGHER INTENSITY ON THE SCREEN THAN IS NECESSARY FOR A CLEAR IMAGE,

s, P

Vertical Amplifiers '.;

The signal to be examined is normglly applied to the oscilloscope so that
it produces a vertical movement of the cathode ray tube spot. The appropriate
input terminals are located at the right hand bottom corner of the panel, Cne
terninal is connected to a common earth., Of the other two, one marked "VPM is
connected directly to the cathode ray tube deflection plates. This terminal
may be used for large signals or when wg high frequencies are invplved.
Smaller signals may be applied to the "VAM terminal s Which 13 connected to the
cathode ray tube through a single stage 6J7G resistance-coupled amplifier, the
gain being adjusted with the control labelled "vertical emplifier", The
characteristics of this amplifier are as set out in the general specification.

If a small A.C. signal is epplied to the "VA™ terminal and the gain control
advanced, the luminous spot on the“caghode ray tube will move vertically up end
down at a rate dependent on the frequency of the slgnel. Dus to persistence of
vision, this will result in the appeakance of & straight vertical 1ine m the
soreen, the length of which will be portional to twice the peak value of ths
4.C. signal voltage. (It may be necessary to increase the intensity slightly
when the spot is moving over the gcreen. ) '

N
Hordzontel Amplifiers

The 3-pu:91td.nn ewitch on the bat?m left corner of the panél controls the
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input to the horizontal deflcetion circuit. With the switech on "axtornal®, a
eignal may be applicd to the loft-hand terninals and contrclled by the
thorizcntal amplifier' contre: through a 6J75 stage in a manrer identieal t»
that previously deseribed. 1. this case, however, a horizontal line %3 pro-
duced on the screen, :

Wit the switch on 150 crelesl,sfhie "iLA," terminal is disconnected and
8 smell 50 -/cce. signal apr ied internally to the inpui of the horizontal Elp=
fier. T3 iz vaeful fox dentiltying low “requency signals, such as amplis=
fier lum. Lieh are aprlied o the vertical ampliricr input. If the
frequency .1 iz signal is 50 ¢/see., on ellipco i3 formed zn the screen.

When th2 sulteh is on "time base", the Lorizanial amplifier serves to
control the amplitude of the linenr time taze sirmal pererated by the time
base imit. This is probably the mosi cormon use for the herizontel deflection
circult. :

Tire HBase Unit: :

L]
The lincar timo base, or i3 tooth", signal in this instrument is gene-
rated by an 284 gas triocde thmu;} the charging and discharging of a serles of
condenscrs and resistors. When applicd to the cathodo ray tube through the
horizontal amplificr, tho time bago ‘signal causcs the spot to travel linearly
with timc from left to right acrass the gcrcon, and then snap back quickly to
its storting point., The frequency of this cycle is adjusted by the two cone-
-trols labelled "time base frgquency®, giving with the coarpge" and "fing"
controls a complete coveragg. fron 35 to 40,000 c¢/sce. '

It will be seen that if tho spot is alrea moving vertically under the
influenee of a sinusoidal signal t, say, 50 ¢/see., and then, at the same
time, is caused to move hori nntafly by the suw-tooth signal at the samo fro-
quency, the spot will move over the same path cach cyelo and thus &ppoor os a
continuous, completo g 9 ‘wave, reprocenting tho shape of tho input signel, .

The [inal operation,in/producing a steedy image is the gdjustment of the
synchronising control. Ag this is advanced, a small amount of the input
elgnal 1s applied to the time base circult, causing it to "lock' in exact
gynchronism with the frequency or yith auy desired harmonicsor sub-harmonio
of the frequency of the tegt signal. : .

¥ :‘ "

o
Sammary s a’
The complete scquenc of o ations necessary to produce a staticnary
image of an A.C. test p:l,gmll_mw summarised as followsi=

1. Adjust the pmaitinnizintansity and focus of the cafhoda rgy tube
spot with al]z.‘_ 8 at their minimum positions,

2. Apply the test signal to tfe vertical deflection cireult input ’
terminals.: If the "VA" terminal is used, adjust the wertical
amplifier gain until thelimage is of a convenient height.
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Switch the horizontal amplifier on 'time base' and adjust the
gain control to give a convenient length of image.

Start with the time base frequency controls both at a rinimum,
and edvance the frequency slowly until the image resolves into
one or more cumplete A.C, cycles, as desired, drifting very
slowly acros: the serecn, '

Slowly advan:: the synchronising control until the image becomes
gtationary. = Always use the smallest synchronising signal
possible in crder to avoid distortion of the lmege.

Finally adjust the intensity and focus to give a clear image and,
if nocossary, re-contre on the screen with the horizental and

vertical shift controls.
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