TEST OF U-300 UTILISCOPS

The testing of Utiliscopes on Proposition 4753 will be brokesn down into
two groups as followss '

1. Preliminary Test

A, Video Amplifier
B, CGCaners

C. Powzer Unit

D, MNonitor

2. Final Test of Complete Equipment

e




i1.A Preliminary Test of Video Amplifier

1. Egquipment Raquireds

1 Standsrd Signal Generatop
1 Special Power Supply

1 ROA Volt Chmyst

1 Gensral Redio ¥V, T. V. M,

2. Test of Blanking Adjustment
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Plug special power supply into V. Amp. end adjust B 4o 275 ¥
on meter of power supply. .

With Volt Oumyst on O to 100 V scals, mpasure the I voliage
on the input plug of V. fmp, This mugt vary from O to 65 V
(min.) as blanking level potentiomster is mm over its come
plete rangs. Isave thiz potentiometer set at Zero end fop
noxt test.

3. Test of V. Amp. Gedn and Pags Band
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Flace the outpubt of the Standard Signal Gsnerator into the
input of V. Amp,

Connect the General Radio V. T. V, M. (with 100 ohm resistor
across its input terminals) to the output of V. Amp., (Do
gure tl)xat zero setting is corvect and meter om the 1.5 7
ranga.

Set the sigual gensrator to 80 KC (.08 on A scale) and ediust
its output to .2 V (20 Microvelis x 10 K), with modulation
switch off.,

Read the output on the V. T, V., ¥, which must vead at lozst
222 Y. This reading will be used in next test, so record,
Set frequency to 4.8 MG (R scals 4,8) and again read the
output on the V. T. V. M. with the input voltage adjusted
the same as in 3 C, This reading must be at lsast 0.7 of
the value recordsd in pert d. Sew below for calculmied
readings,

If reading in %d% wag Reading in "e® must be
ab lesst
035 o2h5
036 : .52
37 259
38 266
39 273
.40 0280
oAl «287
2 «294
o3 +301




1.0 Prelininary Test of Power Unit
Equipment required '

1.

2
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AC voltmeter 0-150V

Variac

DG voltneter 0-~750V

RCA Volt Ohmyst

C.R.0. Dumont 241 ‘

G.R. Bsst Frequency Oscillstor
Simpson Hodel 250 Mater |

To test the power unit, a complete Utiliscops must bs svailable.

Rever turn the power unit on wnises the cable is conmected to ths

camsra, All cables must bs conmsetsd properly for the power unit

to operats properly.

Test of Regulating Transformey

&,
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Set the equipment upright and comnect the power oahle into
8 varias acress which is gomnected an A,C.0:150 V volineter.
Connect a standard D.8. 0=750 voltmetsr from T-1 on TEL to
ground

Turn the equipment on and adjust the Variso to give 115V
1ins voltags

Rpoord voltage on meter installed ascording to directiens of
2-b, This voltage must bs between 275 and 250 volts,
Adjust the A.C, voltage with the variee to 95 and 130 volts .
recording the voltage as im 2.4, to chassk the vepuleted pover
swrply. i
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Set Horizontal Oscillator Frequency
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Commact output of General Radic B.F.0. inte X Signsl Input of
Dumont 241 Oszcilloscepe, and eet B.F.0. fraquency to 21.5 Fe.
Twn Oscilleoscope Frequency Rangs switch to X Signal Inputb.
Connect ground of Test Probe t6 Power chaspis somswhers in
vicinity of 616 (thers will bs enough piclup on other lead

that it need not bs connscted).

Adjust the dividohm R120, 100 obm, 10 wati, until the frequsucy
of the cscillator iz the sawe as that of the B.F.O. (21.5 ¥a).
This will ba the case when a single wave shape is seen on the
oscilloscope.

Turn the equipnent off and with a Simpson lodel 250 Mster cn
the RX1 scale msasure the value of the cathode resistanse of the

616 to ground. This must bs over 65 chm.

Test of H. Scan - High Voltage Oscillatoz

Be

b.

The Camera is set up go that (1) there is a maximm gain from

multiplier, (2) there is a 2-inch picture on the cathode, and

(3) the light is below the overload point,

Adjust ths following controls so that the complete ploture on

the cathode is being scanned: Height and V. Lin. on Power

chassis, and Width and Foous on the Camera chassis.

Under these conditioms make the following measurementss

(a) High voltage - measure this from the termimal to which
the yellow lead is comnscted on the front of the Camerz
(mimus) to ground (plus) with the Simpson Hodel 250 on
the 5000 volt scale. This reading must be over 2350V,




5.

(b) Anode to cathode voltage - lsave the minus lead cormsctad
as in (a) and connoect the plus lead to ths terminal to
whioch the bleok lead is comnsoted. Read this on the
1000V sesle. This reading must be between =295 and -315V,

(o) Gathods voltage of 616 - on the Power Unit measure the
voltage for pin 8 of V103 to ground with the Simpson meter
on the 0-50V scale. This should not read over v,

(d) Look at the picturs on the Honitor and with the Moniter N
H. Syno. control adjusted so that the ploture synchronizes
properly, see that there is 1/8" blanking on each sida of
pleture.

Test of Vertical Oscillator Circult

8, Vhile observing the pioture on the monitor, run ths variac
frlmn 95 to 130 volts and check to ses that the verticsl oscille
ator will hold synchronization,

Test of Vertical Amplifier

a. Observe the picture on the Monitor (which hes been previcusly
adjusted for best vertical linsarity) while using the cirole
slide provided.

b, Adjust the Height end Vertical Linearity controls for progim:
height and best vertical linsarity on the Camwera,

c. The vertical scan must be linear within 10%. Check this in

the following ways

(8) There are 15 circles within the vertical & 3/16" and so
each circle should msasure .4I25 inch.

(b) Use the dividers and scale provided and measurs the largest
and smallest circles vertically (the largest circle will be in
the middis and the smallest will bs at the top and bottem and
equal), ‘




(c) Then calculate the % distortion from this equation

% distortion = (largest - smallest)
~7125 x 100

for example
% distortion on %_%@[&) x 100

Production sampls

WALL: x 100 = J.ﬁzés = 3.79%
() With the equipment set properly es above, check to see
that the Hieght contrel is approzimately in the center of
its range. As the control is turnsd all of the way counter
clockwise the picture should decrease io, at maximum, 3 inches.
7\ (e) Check tha Verticel Linsarity control to sse that, as it goss
over its range, the picture will stretch both the top and bottom.
7. Test of Blanking iixsr |
a. For this test simply look at the video wave shape into the sonitoer
on the oscilloscope provided and
(a) Observe to see that both vertiocal and horizental blanking is
present
(b) That the clipping level control can be turned to give at lsas®
«57 blanking
(o) That the clipping level control can be run in the opposite direc-
tion far encugh to completely out off the blanking pulses.
8., Check of Synchronization Circuits
a, Use the calibrated scops previded and
S (2) look at the verticsl syno, output of power unit to ges that 5t
is positive and at lsast 4.0V peak to poak.




(b) look at the Horizental Symo. output of Power unit to sse that
it is negative and at least 5.0V peak to peak,
9. Breakdown Test
8, Lay ths Powsr Unit on its side and run the A.C. voltage to 130 volts
with the variac and check to see that there is no coroma or breakdown
around the Beam Relsxor transformsr, its associated torminnl board, or
at the Jones plug on the rear pansl. Do not leave squipnsat adjustsd
in this manner for more than one minute. A semi-darkensd room will
allow better inspsction for coroma,
10. Shock Test
&, Pound chassis with hand, or othsr object that will not mep ochagsisg,
to check for shorts and loose conmections and microphonic tubes.
1l. Readjust Power Unit for normal operation,
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Test of U-300 Utiliscope

IB -~ Cameras

1. Equipment required

2o

(A) Dumont 241 scope

%B) General Radio B.F.0O..

C) Simpson 20,000 ohm 1 volt meter

(D) Standerd Meter 0-750 V. D.C.

(B) Slide projector #8189

(F) Standard A,C, voltmeter 0-160 V.A.C,
fG) Two 0-130V, Variscs

H) Power Unit

Set Up

(A) Set lins voltege to Power Unit et 115 V.A.C.

(B) Set D.C. voltage with standard meter to read
275V, Do this by adjusting voltage control
on Power Unit,

(C) Use calibrated B.F.0, and measure frequency of

B.R, This reading should be within + IEC of
21.8 K.C,

(D) Adjust Projector scan to 2 inches, GCe%
indication of picture on Moniter,

(B) Turn width control full clockwise, then adjust
foous oontrel for best foous., This will help
%o indicate bad orientation of vertical coil,
end will aid in adjusting horizomtal coil,
Scan will be epproximately 2"

(F) After mdjustment vertioal coil should be
staked with glyptol, This wertical coil is
seen through e hole at the top of the bakelite
housing., This can be adjusted with a screwdriver,
The horizontal coil is edjuated from the front
by locsening 3 thurb screws and turning.

{G) Wext adjust scan for 2 inches. Which meansi
The pioture will just £ill the portion mot out
off by blanking, This adjustment is done by
adjusting width and focus controls on Camera
unit,

(H) Set video overload controls for mex. gein,
This should be near the center of the range
of this control and adjust light level and
monitor for best pleture;

(I) Record resolution should be betwesn 250 end
300 lines horizontal and vertical,

(J) Use Simpson meter and msasure H,V, Messure

from cathode to ground, Minimum voltage = 2380,
The oathode is the cap on the Dissector painted
yellow,




(E) Memsure snode to cathode wltage. The anode is the
top terminal on the bakelite board in front, This
voltage should be in the neighbarhood of 350V,

(L) Set video overload at ome end, Run light up until
video starts to overlead. Measure A.C, voltage to
the projector. Do not run past 120V, Record this
voltage,

(M) Fote eny irregularitiss in the pisture, or cperation
end record,
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1.D Prelinminary Test of Honitor
Equipmsnt Requlrseds

1.
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Standard Sigmal Generator (Boonton)

RCA Volt Ohmyst

C. R, Oscilloscopa Iumont 241

Gereral Radio V.T.V.X. |

AC Voltmeter 0-150 V'

Geraral Elactric Electrostatic Voltmeter
Cathode Ray Tube 10% (Spacial)

Tariac

DG Voltmater 0-750 ¥

Test of Video Amp. Gain and Pase Band

2o

b,

Co

de

Insert the output of the Stardard Signal Generator irdo the Vidso
plug of the Monitor (be sure the terminal plug is on the termina’
chassis conmector).

Conneot the Gensral Radio V.T.V.M. scross R339, 470K, 3W resistor
(be surs zero setting is ocorrect).

Set the Sigmal Gencrator to 200 KO (.20 on A seale) and adjust
the output to .04 V (4 x 10X microvolis) with modulation switch
off.

Adjust the following potentiometers:

1. Turn V, Lin, potentiomater all the way counterclockwisa

2. Turo Focus poteﬁtiomter all the way olockwise




3.
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3. Turn Contrast potentiomster all the way clockwise
4. Turn H, Syno. potentiometer all the way clockwise
(The controls are left to right: 1. Video Overloead,
2, Foous (Remote Camera Gonﬁrola), 3. V. Cent., 4.7V, lin,,
5. Contrast, 6. Height, 7. Brilliance, &, On-Off,
9. Foous, 10, H. Syno., 1l1. H, Cent.
Disconneoct graeen lead from B, R, Terminal Boayd
Plug equipment irto Variec adjusted to 1157 and turn equipment on.
Read the output on the V.T.V,H, which must read at least 4.77.
(Record the reading for uze in next test.)
Set the Signal Generator to 51T (5.0 on E scale) and reset its
output to ,04V. Again read the output on V.T.V.M. and this read-
ing must bs at least 65% of reading in test "W,
Turn equipment off and replace gresn lsad diseormscted in "%,

Test of Operation of Vertical Osc. Circuit
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Connect a 500 K, 4 W potentiometer betwesn pin 4 of V301 and
ground; using very short bus wires.

Adjust the following controls to give ths best picture, propsriy
ocentsred on the tuba: '

1, Brillience, 2, the potentiometer inserted in "a%, 3, H, Sync.,
45 Foous, 5, Contrast, 6, H. Cent., 7, V. Cent,, 8, Height,
9, V. Lin. |
Run the variac from 90V to 130V and find a setting of this
potentiometer whers the vertical will hold synchronization

as the varisc 1s varied. Rscord the Be voltage at the B. R.
Terminal Board (Red lsad on T303) when veriac adjusted at SOV
and 130V,
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d. Meesure the value of this resistance, record it, and install a
resistor this size in the circuit

Test of Vertical Amplifier
a. Adjust H, Cent. and V. Cent, to the middle of the potenticmeters’
range.
b, Adjust DeflSction and Focus coils to give maxivum soen and to
center raster without cormer cutting. )
¢, Run Height oontrolrto zero and center lins of ploture tubs vert-
ically with V., Cent, control.
d. ‘Run Height and V. Lin. controls all way clockwise to eee that
there are at lsast 8 inches of scan available,
e. Adjust Height and V. Lin. controls to see that the vertical cen
be adjusted to give:
l. Corwvect height picture and
2., Bren dlstribution of horizontal scanning lines over the
cemplste pleture

Teat of Controls

a, Adjust Brilliance so ag to barely ses picture

b. Run the H. Centering control counter-clockwise (pictwre must move
to the left) to see that the left edge of the pisture will extend
at least " past the laeft edge of the ploture opening marked on
the tubs,

¢, Do the sams as "b" as the control is turned all of the way olock-
wise and picture moves right.

do Adjust the Height and V, Iin, controls to give a picture with the
propax helght and linsarity.
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Run the V. Centering control counter-clockwise (picture must move
dowrward) to ses that the bottom of the pioture will extend at
least 3/4" past the bottom edge of the picture opening marked on
the tube.

Do the same as "e" az the ocontrol is moved olockwise and the pic-
ture moves upwerd.

Notice as the picture is run from top to bottom, that the pioture
moves smoothly and does not jump (indicating a bad centering
capaoitor).

Teast of H, Scan, Oscillator and H. V, Circuit
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Adjust the Vert. Lin,, Height and Centering oontrols to give the
proper size ploturs, centsred on ths tube.

Run the Contrast control down and the Brilliance control up until
the blanking can be seen on the sides of ths picture, Thie should
be approximately the same on both sides and a 1iitle less than 1/a°,
Readjust for normal picture and measurs the Be voltage to the Boem
Relaxor tubs with the standard DC Voltmeter (the red lead on T303).
Thie valus must be between 320 and 335 V.

Measure ths voltage on the soresn of the 616 (pin 4). This valus
must be between 130 and 140 V,

lMeasure the DC voltage on the cathode (pin 8) of the 616, This
muest be between 30 snd L0 V,

Vith the G, E. Electrestatic volimeter, measure the high voltags

to the picturs tube (on the top capacitor of tha B . R, terminal
board). Because of the high voltags, be sure the Monitor is turnsd
off while comnscting to the terminel., This high voltage must read
between 7.75 KV and 8.5 KV.
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Use the RCA Volt Chmyst on the 0 = 300 V scale and measurs ths
DC voltage on the cathods of the cathods ray tube (T3 of TB #5)
&s the Brilliance control is moved over ite complsts rangs. It
should measure O g the contrel is all way clockwise and at least

13C V as it is all the way counter-clockwise.

7, Breakdown Test
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With the equipment sdjusted as in (6), lay the squipment on iis
gide and run the AC voltage to 130 V with the variac. Chsck to
ses that there is no corome or H. V. breakdown around the B. H,
transforner and its mounting panel. A semi-darkened room will

allow better inspestlcn for coroma.

Courtesy of Richard Hertel




