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To bring the Type 274~A Operating and Maintenance Manual up-to-date with
the latest engineering changes, the following modifications should be made:

CUMPONENL PARTS LIST

1. Il changed from 0,25 Amp to 0,15 Amp. Part No, becomes 12001310,

2, R12 value changed from 1300 +£5% to 820 £10% 1/2W,. Part Me. rewmains
the same.

3, R17 changed from 100,000 ohms to 220,000 £10% 2W, Fart No, becomes
02038050, ’

4, R24 changed from 180,000 ochms to 390,000 +£10% 1W, Part No, becomes
02035080, ‘

‘5, R25 changed from 180,000 chms to 220,000 £10% 2W, Part No, becomes

v2038050,

SCHEMATIC DIAGRAM

1. Delete R25, 140K 1W %10%, and change value of RZ4 to 390K,

2. Add R25, 220K 2W *10%, in parallel with R17.

3. Change R17 from 100K 3W to 220K 2W =10%,

4, Change R12 from 1300 ohms *5% to 820 ohms 1/2W +10%,

5. Delete the ground symbol at the end of R12 and add potentiometer R34 (BIAS
ADJUST) in series with R12 to ground., R34 is 1200 ohms, },5W, variable
with arm connected to ground, )

SERVICE INFORMATION

Adjust R34 (BIAS ADJUST) for a minimum sweep frequency of & cycles or
less, checking to make sure that sweep then operates properly at the highest
frequency seiting of controls,
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SECTION |

GENERAL DESCRIPTION

1. PURPOSE

The Type 274-A Cathode-ray Oscillograph is designed
primarily for ‘analysis of electrical circuits by 2 smdy of
the wave forms of voliage and current at various poines.
As a general purpose Instrument, howeves, it may be em-
ployed to study any variable, within the limits of its fre-
quency response characteristics, which can be converted into
elecetical potentials. “This conversion is mate possible by
the use of some type of transducer, such as a vibraton
pickup unit, pressure pickup unit, photo cell, microphone,
or 2 variable impedance, which may be 2 carhon pile, varia-
ble-inductance or variable capacitor.

2. CIRCUITS

a. In a specific problem the unknown quantity (which

_is usually plotted along the vertical or Y-Axis) is a func-

tion of some known quantity, such as time, measured along
the horizoatal or X-Axis. Circuits are incorporated in this
insrument which generate a sawtooth-shaped voltage wave
to be used as a time-base. This time-base is applied to
the horizontal or X-Axis, so that the uaknown quantity
may be plotted as a linear function of time.

.

b. Provision is made so the intemsity of the trace may
be modulated. A terminal is provided oo the front panel
which is capacitively coupled to_the control grid of the
cathode-ray tube for the introduction of an external sig-
nal. Positive pulses applied to this terminal will intensify
the trace at time intervals corresponding with the inter-
vals between pulses. Negative pulses of approximately 15
peak volts will blink the beam.

c. A self-contained power supply furnishes the various
voltages and currents for complete operation of the
instrument.

3. PHYSICAL DESCRIPTION

Type 274-A Cathoderay Oscillogtaph is shown in Fig-
ure 1-1. It is enclosed in 2 gray metal cabinet provided
with a plastic carrying handle attached to the top. All
controls necessaty for the operation of the instrument are
located on the front panel. A removable calibrared scale,
Type 216-C, for making relative and quantitative measure-
snenes is mounted on the face of the cathede-ray nabe,

4. FREQUENCY RANGE

a. TRANSIT TIME~The cathode-ray tube is essentiaily
an indicating device with a pointer of negligible inestia.
For this reason its only frequency lmitation occurs at
deflection fxequencifas where the transic time of the elec-
tront beam across the face of the deflection plates must be
considered.  Since the electron velocity through the deflec-
tion plate space has a finite value, it is possible to apply a
deflecting potential which reverses it polarity during the
transit time of the electrons. '

For example: assume that a 1,000 mc sine wave is
applied to the vertical deflection plates. 'The period of ope
cycle will be .001 ps. Assume further that the tsansit time
of the electron beam across the face of the deflection plates .
is .01 ps. The beam will then react to equal positive and
negative deflection forces as it travels across' the face of
the plates, with a resulting deflection of zero. In the mod-
ern cathode-ray tube, this effect is not apparent at fre-
quencies below 100 megacycles per second and may nos-
mally be distegarded at the lower frequencies.

b. AMPIJEIER'S.—The'above frequency limitations ap-

_ply when the cathode-ray tube beam is deflected direcdy

from the signal soutce without employing any type of
vacoum tube amplifier. Since putentials ranging from one
hundred 1o one thousand volts may often be required for
full scale deflection of a cathode-ray tube, amplifiers have
been incorporated in this instrument to jncrease the sensi-
tivity of the device so that it may give ussble indications
from relatively fow potential sources. The frequency re-
sponse of the amplifiers must be considered in the applica-
tion of this instrument to any problem.

The amplifiers incorporated in the Type. 274-A have
been designed to give uniform response within 40%
over a frequency range from 20 to 200,000 sinusoidal cycles
per second. ‘The complete characteristics of the amplifiers
are summarized in the quick reference table, Table 1-1.

5. TYPE OF INDICATION

2. LIMITATIONS.—It should be emphasized that the
cathode-ray oscillograph does niot offer the solution to &
problem. but that it merely supplies information and dara |
regarding the characteristics of the problem. This infor-
mation is meant to serve as a guide in analyzing the

i



TABLE I-1
'QUICK REFERENCE DATA

CATI IODE'-R AY TLBE
....1200 volts

I\F‘ eleraiing T’orenud? .......... )

VHRTICAL AXIS

Deflection Facror S S
THrect OO DT TOU OISR ey s TG 1ms volts/inch =179
Tl Gmin. e ey .o A120 £ms volis/inch (max.) |

Sinusoidal Frequeacy R(spume (full gam}mUmform within 40% from 20 cps o 208 ke,
Masimam Jopas Potential e 400 rms volts or 600 d-¢ volts or 600 volts peak

Inpur Impedance

AMPHIET oo e .1 meg; 40 ppf
- HORTZONTAL AXIS 7
Deflection Factor .

Diirecr . 18 gms voErs/iuch 17%
LR T T T U SOU SO POTURRRTLPPUIUUPROPRRPRN o tsfinch (max.)
Sinwsoidal Freguency Re sponse (full gam)w—-UmeLm within 40% f:om 70 eps 10 200 ke,

Maxirnam Inpue Potential i 400 tms volts or 600 d-¢ vols or 600 volrs peak
Input Impedance )
THEECT . s S TSSO UUR OO PO A7 meg; G (9 wpf
Amplifier ; '

LINEAR TIME BASE

Gas Triode . e [T e S T e i Type 884

8 cps to 30 ke.

Sweep Frequency Range

INTENSITY-MOODULATION CIRCIUT

Inpur Impedance ... e eer e ettt bR et et g h e 047 megohm, 45 puf
SERSIIVIEY .1 ot o ot e e 10 rms volts to blank
Test Signal—~A. test-signal terminal is ;uovu%ed to furnish a test signal of 6.3 volts at the power-line
frequency. .
Positioning ..o e e s SO _more than 5 inches
POWER SUPPLY
Erimary-Fower Porential .o 113 OF 230 rms volts =10% .
FrOqueticy .. oooooooessesseererree SRR RIRIOOR 50-60 cycles
_ Power Cunsuu}pmm e ....50 watts approx.
Puse Protection ... SO UNO YO PPN PP SIS P One ampere
TUBE COMPLEMENT
2--0ACT Amplifiers '
1——884 Sweep Generator
230 Recuifiers
1-3B1P-A Cathode-ray Tobe
PHYSICAT SPECIFICATIONS ‘ :
“Helghe ST OOV U PO U OO URU U U DUURRRR TSSO e 14"
TWAALR vl oveesitsessorssceeesesemssersesse e ecar et ee s s s E R RSP RSR e 894"
Depth et eeneeeen e, rrereren s 197"
RFEAENE o s U D TR O VSO U USSR BPPPRIN 3" ibs.
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phenomenon’ which is being studied. The cathode-ray
oscillograph is not designed for use a5 a cotrecrive instru-
ment, which, in itself, perfoims a specific operation on an
elecerical signal or on its source, It should rather be con-
sidered as an auxiliary instrurnent which indicates visually
the essentizl characteisrics of a signal, thus enabling the
operator to quickiy make a check on correcr functioning
or to isolate the causes of any malfunctioning of equipment,

b. INTERPRETATION.—One of the most important
procedures used by the oscillograph’ operator, and the one
which probably gives the most trouble to personnel inex-
petienced in oscillograph work, is the proper interpretation
of the parterns ttaced onr the screen of the cathode-tay mbe.,
When interpreting the pattern obtained on the screen of
the cathode-ray tube, it should be borne in mind that the
unknown signal is always plotted as a function of some
signal whose characteristics are known. If the character-
istics of the signal on.one axis are not known, it will be
almest impossible to identify the characteristics of the sig-
nal under investigation on the other axis, For this reason
it is generally common practice to use for the hotizontal
variable a sinusoidal signal of known frequency, ot 2 saw-
tooth signal which has been synchronized to the same or
some integral sub-mulbtiple of the frequency of the un-
known signal.  ‘The sinuscidal signal is often used in appli-
cations such as phase, frequency and rate determination.
The sawrooth signal gives horizonral deflection which s
linearly proportional to time, and it therefore gives a plot
of the waveshape of the unknown signal versus time.

¢ APPLICATIONS~—The information which may be
gained from analyzing screen paucrns in the above manner

-is of great value in determining the characteristics of o

device which is under smdy. The path of a known signal
through an amplifier may be followed, and the gain and
distortion characteristics of the amplifier may be quickly
and easily determined, as well as the point at which the
circait may be faulty. By use of the linear time base &s the
koown function, an unknown waveform may be plored
and analyzed, or the dynamic characteristics of an unknown
circuit may he studied. "The waveform of a signal shewn
plotted as a function of the linear sawtooth sweep, will
give indications showing the presence of undesirable ha:-
monics, parasitic oscillations, or indication of the degree of

faithfulness with which a device is following a desired

cycle of operation.

A farailiar case of operation wheré a sinusoidal standard
signal is employed for horizontal deflection is found in the

application of the caghode-ray tube for frequency com-

patison of two signals. The uoknown signal is fed inw the
vertical input and the known signdl standard frequency i

fed inw the horizontal input. In this way, the frequency

of the unknbwn signal may be measured by the correct
interpreration of the resulting Lissajous patrern.

Another common practice is to impress a modulated ca-
rier upon the vertical imput, and the modulation volrage

on the horizontal, “This results in the pattern known as the

modulation trapezoid pattern for the purpose of smdying
percentage modulation.



