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5769 
IMAGE ORTHICON 

Magnetic Focus 
Magnetic Deflection 

For Outdoor and Studio Pickup 
Excellent Sensitivity 

3"-Diameter Bulb 
15=1/4" Length 

TERTATIVE DATA 

RCA-5769 is a television camera tube recom- 
mended for outdoor pickup use but it is also 

suitable for studio use and other applications 

where the illumination is not excessively |ow. 

The 5769 is very stable in 

performance at all incident 

light levels on the object 

ranging from bright sunlight 

(several thousand foot-candles) 

to a deep shadow {one foot- 
candle or less), Commercially 
acceptable pictures can be ob- 
tained at {ight levetls greater 
than about 50 foot-candles. 

The 5769, |like the RCA- 

5655, utilizes a photocathode 
characterized by a spectral re-— 

sponse having high blue sensi- 

tivity, good greensensitivity, 

useful red sensitivity, and 

practically ne infrared sensi- 

tivity. This latter charac- 

teristic of the response pre- 

vents any color-masking by in- 

frared, and thus permits por- 

trayail ofcolors in more nearty 

their true gradation. For the 

most satisfactory portrayal of 

colors, it is recommended that 
the lighting be provided by 

3500 or 4500 white fluorescent 
famps suppltemented by tungsten 

itlumination to provide the 

red. 

Because of its spectral 
characteristics, its wide 

| ight-range capability, and its 
high sensitivity, the 5769 can 

be substituted to advantage for the RCA-2P23 in 
any application where the intensity of the illumi- 

nation is not excessively low. In the studio, 
the 5769 can be substituted for RCA-5655 to gain 

somewhat more freedom in set lighting by taking 
advantage of the greater light-range capability 

of the 5769, but with some sacrifice in perform— 

ance because of the lower signal-to-noise ratio 

of the B769. 

In applications where thehigh sensitivity of 
the 5769 is not essential, asin the case of film 

pickup, theuse of a less sensitive type of camera 

tube, such as RCA-1850-A lconoscope, issuggested. 

Capyright, 1948 ; 
Radio Corporation of America 

TUBE DEPARTMENT 
RADIQ CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

The relatively small size of the 5763 lends 

itself to use in comparatively light-weight, 

portable television cameras, and facilitates the 

use of a telephoto lens with such cameras, 

PRINCIPLES OF OPERATION 

The 5769 has three sections——an image sec— 

tion, a scanning section, and a multiplier sec- 

tion, as shown in Fig.|. 

Image Section 

The image section contains asemi—transparent 

photocathode on the inside of the face plate, a 

grid to provide an electrostatic accelerating 

field, anda target which consistsofa thin glass 
disc with a fine mesh screen very closely spaced 

to it on the photocathode side. Focusing is 

accomplished by means of a magnetic field pro- 

duced by an external coil, and by varying the 

photocathode voltage. 

Light from the scene being televised is picked 

up by an optical lens system and focused on the 

photocathode which emits electrons from each 
itluminated area in proportion to the intensity 

of the light striking the area. The streams of 

electrons are focused on the target by the mag- 

netic and accelerating fields. 

On striking the target, the electrons cause 
secondary electrons to be emitted by the glass. 

The secondaries thus emitted are collected by 

the adjacent mesh screen which isheld at a defi- 

nite potential of about two volts with respect 

to target voltage cutoff. Therefore, the poten- 

tial of the glass disc is limited for all values 

of iight and stable operation is achieved. 
Emission of the secondaries leaves on the photo- 

cathode side of the glass a pattern of positive 

charges which corresponds with the pattern of 

light from the scene being televised. Because 

of the thinness of the glass, the charges set up 
a similar potential pattern on the opposite or 

scanned side of the glass. 

Scanning Section 

The opposite side of the glass is scanned by 

a low-velocity electron beam produced by the 
electron gun in the scanning section. This gun 

contains a thermionic cathode, a control grid 
{grid No.l), and an accelerating grid(grid No.2)J. 
The beam is focused at the target by the magnetic 

field of an external focusing coil and the elec- 
trostatic field of grid No. 4, 
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Fig.1 - Schematic Arrangement of Type s5769. 

Grid No.5 serves to adjust the shape of the 
decelerating fietd between grid No.4 and the tar- 

get in order to obtaln uniform landing of 

electrons over the entire target area. The elec- 

trons stop their forward motion atthe surface of 

the glass and are turned back and focused into a 

five-stage signal multiplier, except when they 

approach the positively charged portions of the 
pattern on the glass. When this condition occurs, 

they are deposited from the scanning beam in 

quantities sufficient toneutralize the potential 

pattern on the glass. Such deposition leaves 

the glass with a negative charge on the scanned 

side and a positive charge on the photocathode 
side. These charges will neutralize each other 

by conductivity through the glass in less than 

the time of one frame. 

Alignment of the beam from the gun is accom- 
plished by a transverse magnetic field produced 

by an external coil located at the gun end of the 
focusing coil. 

Deflection of the beam is accomplished by 
transverse magnetic fields produced by external 

deflacting coils, 

The electrons turned back at the target form 
the return beam which has been amplitude modu- 

lated by absorption of electrons at the target in 

accord with thecharge pattern whosemore positive 
areas correspond to the highlights of the tele- 

vised scene, 

Multiplier Section 

The return beam is directed to the first dy- 
node of a five-stage electrostatically focused 
multiptier. This utilizes the phenomenon of 

secondary emission toamplify signals composed of 
electron beams. The electrons inthe beam Imping- 
ing on the first dynode surface produce many 

other electrons, the number depending on the 
energy of the impinging electrons, These secon- 
dary electrons are then directed to the second 

dynode and knock out more new electrons. Grid 

No.3 facilitates a more complete collection by 

dynode No.2 of the secondaries from dynode No. |. 

The multiplying process is repeated in each suc- 

cessive stage, with an ever-increasing stream of 

electrons until those emitted from dynode No.& 

are collected by the anode and constitute the 
current utilized in the output circuit. 

The multiplier section amplifies the modu- 
tated beam about BOO times. The multiplication 

so obtained increases the signal-to-noise ratio 
of the tube andalso permits the use of an ampli- 

fier with fewer stages. The gain of the multi- 
plier is sufficiently high so that the limiting 

noise in the use of the tube is the random noise 

of the electron beam multiplied by the multiplier 

stages. This noise is larger thans the input 
noise of the video amplifier. 

It can be seen that when the beam moves from 

a less positive portion on the target to a more 

positive portion, thesignal outputvoitage across 

the load resistor (Ryy in Fig.2) changes in the 

positive direction. Hence, for highlights in the 

scene, the grid of the first video-amptifier 

stage swings in a positive direction, 

DATA 
General: 

Heatar, for Unipotential Cathode: 
VOItage (AC OF DC) + o o = o v o o & 6.3 £108 volts 
Current. . . P 0.6 . . ampere 

pirect lnterelectrode Capacitance 
Anode to A1l Other Electrodes, . . . 20 . . pyst 

Photocathode Spectra) Response . . .+ . . - . . See Fig.6 
Image Size (3 x & aspect ratio). . . . . 1.6 plagonal 
Focusin Nethod. S Magnetic 
Deflection Method . . . . . . . . « « « . . gnatlc 
overall Length . . . e e e e e 15-1/a% % 1/a° 
Greatest Diameter of Bulb. . . . . . . 3" 1/16" 
Shoulder Base. . . . « + « + Ke{ed Jumbo Annular 7-Pln 
£End Base . . . « e« s o« Smali-shell Dlheptnl 18=Pin 
Mounting Position. . . c e e e e e s . - See Text 
#inimum Deflectlng-COll Inside Diameter. . . . 2-1/8° 
Deftecting-Coll Length . . . P e v et e 5° 
Focusing=Coil Length . . . . o v v v o v o v 0 - . [ 
Alignmant—c011 Length. . . « s« 15/16" 
Photocathode Dlstance Inside £nd ofFocuslng coil . 1/2" 

Maximuye Ratlngs, 4dsolute Faluas: 

PHOTOCATHODE YOLTAGE -, . . . . . . « . -550 max, volts 
PHOTQCATHODE ILLUMINATION, . « o & o« & 50 max. ft—c 
OPERATING TEMPERATURE OF 

ANY PART OF BULB . . . . 65 max, o¢ 
QPERATING TEMPERATURE OF BULB AT . 

LARGE END OF TUBE {TARGET SECTION) 35 min, o¢



TEMPERATURE DIFFERENCE: 
Between target section and any part 
of bulb hotter than target section . - 5 max. oc 

GRID=NO.& VOLTAGE. . « + & .+ . . . -550 max. wvolts 
TARGET VOLTAGE: 

Positive value . . . . ., . . 50 max. volts 
pegative value . . « . . . . ., 50 max. volts 

GRID-No.5 VOLTAGE, . . . . « « + « « & 150 max, voltis 
GRID=NO. U VOLTAGE. & « & o + « o & o« 300 max. volts 
GRID-K0.3 VOLTAGE. . . PO 400 max. volts 
GRID~NO.2 & DYRODE~No.1 VOLTAGE P 350 max. volts 
GRID-NO.1 VOLTAGE: 

Hegative bias value., . . . . . . . . 125 max. volts 
Positive bias value, . . . . . . . . 0 max. volts 

PEAX HEATER-CATHODE YOLTAGE: 
Heater negative with 

respect to cathode . . . 125 max. voits 
Heater positive with 

respect to cathode « a0 10 max. volts 
ANODE—SUPPLY VOLTAGEX. . . « e 1650 max, volts 
VOLTAGE PER MULTIPLIER STAGE PR 350 max. volts 

Typical Operation and Characteristics: 

Photocathcde Voltage (Image Focus) -300 to -500 volts 
Grid-#o.6 Voltage ?Accelerator — 

Box of ghotocathode voltage -2u40 to —-u00 wvolts 
Yarget voltage [ volts 
Grid-No.5 Voltage Decelerator)OD 0 io 100 velts 
Grid-No.¥ voltage (Beam Focus) 160 to 240 volts 
Grid-po.3 voltage# . . . 225 to 330 volts 
Grid-30.2 & Dymode-No.1 VOltage . 300 volts 
Grig—No.1 Voltage (For 

picture cutoff) . . . —-55 to =115 volts 
Dyncde—No.2 Yoltage, . . . . . . . 600 volts 
Dynode-~Ko.3 Voltage. . . . . . . . 880 ¥olts 
Dynode-No. 4 voltage. . . ., . . . 1160 volts 
Dynode—ND.5 vVoltage. « e e 1450 volts 
Anode voltage. ., . . , : e e 1500 volts 
Anode Current. . . 50 »a 
Jarget Temperature Range(See text) 35 to 60 o¢ 
Highlight (1lumination on Photo— 

cathode for Maximum Signat Qutput: 
with 28700K Tungsten {1lumination 0.15 ft—c 
With Wwhite Fluorescent |}lumi- 

nation or baylight . . . 0.07 ft-¢ 
Ratio of Peak-to-Peak Highlight 

video—signal Current to 
R4S Noise Current (Approx.) a5 

Minimum Peak-to-Peak Blanking 
voltage ., . . . 10 volts 

Field strength at 
center of Focusing Coil . . 75 gJausses 

FGCusin?—Coil Current p$rox.. 
or ceil listed below). . . 75 ma 

peflecting-Coil Current (Approx., 
for assembly listed Delow) 

Horizonta) {Peak to peak). . 625 ma 
vertical {Peak io peak). « e 290 ma 

alignment—Coil Current (A prox 
for coil listed below) ., . 0 to 30 ma 

Components: 

peflecting~Coil Assembly (Includes 
Keyed Jumbo Annular 7-Pin Socket} RCA Type No. 201D75 

FOCUSIHQ-COI] Assembly . . . . . . RCA Type No. 202075 
alignment-Coil Assembly . . RCA Type No. 201075 
Hor. Deflection Qutput Transformer RCA Type No. 20471 
ver. Deflection Output Transformer RCA Type No. 204T2 

x fetuo of dynode voltages is shown under Typical Opera— 
ian, 

° Ad+ustab1e from -3 to +5 volts with blanking voltage 

1] Taps at 0, 30, 60, and 90 volts are recommended. Sst 
at voltage giving most uniform resolution 
output over entire picture area, 

# Adjust to give the most uniformly shaded picture near 
maximum signal. 

and signal 

INSTALLATION 

The end-base pins of the 769 fit the di- 
heptal |4-pin socket; the arrular-baese pins fit 

the keyed jumbo annular-7-pin socket which is 
part of the deflecting—-coil assembly having RCA 

type No. 201D75. 

The 5769 has three complementary guides for 

inserting the tube correctly in the annular soc- 

ket, i.e., the large pin [No.7) on the annular 

base, the white radial line on face of bulb, and 

a white tongitudinal line on neck. Designers of 

equipment should position the annular socket so 

that pin No.7 of the annular base, and the white 

radial line when viewed from the face end of the 

tube, will be at the bottom of the face after 

the tube has been correctly inserted in the 

annular socket., The 5769 is installed by in- 

serting the diheptal-base end of the tube 
through the coil assembly and then turning the 

tube untit the annular-base pins, keyed by 

pin No.7, can be inserted in the annular socket. 

Proper insertion aligns the white radial tine on 

the face with center of the slot in the anpnular 

socket, and makes the longitudinal line on the 

neck visible through the sight hole in the de- 

flecting—coil assembly. The annular-base pinsare 

then pushed into their socket, and the diheptal 

socket is put on the l4-pin base. 

The operating position of the 5769 should 

preferably be such that any loose particles in 

the neck ofthe tube will not fall down andstrike 

or become iodged on the target, Therefore, it is 

recommended that the tube never be operated in a 

vertical position with the dihepta!-base end up 

nor in any other position where the axis of the 

tube with base up makes anangle of less than 20° 

with thevertical through the center of the base. 

The operating temperature of any part of the 

glass bulb should never exceed 65°C, and no part 

of the bulb at the farge end of the tube (target 

section) should ever fall below 35°C during 
operation. It is recommended that the temper- 

ature of the entire bulb be held between 35° and 
60°C. Operation at toco low a temperature will be 
characterized by the appearance of a %“sticking 

picture" of opposite polarity from the original 

when the picture is moved. Operation at too high 

a temperature will cause loss of resciution. No 
part of the bulb should run more than 5° hotter 

than the target section to prevent cesium migra- 

tion to the target. Such migration will result 

in loss of resolution and in probable permanent 

damage to the tube. Like other photosensitive 
devices employing cesium, the 5769 may show fluc- 

tuations in performance from time to time. Strict 

observance of the above recommendations with re- 

spect tooperating temperature wiil not completely 

eliminate these variations but will greatly im- 

prove the stability of the characteristics during 
the |ife of the tube. 

when the equipment design or operating con-— 

ditions are such that the maximuw temperature 
rating ormaximum temperature difference as given 

under Maximum Ratings will beexceeded, provision 

should be made to direct a stream of cocling air 

from the diheptal-base end of the tube along the 

entire length of the bulb surface, i.e., through 
the space between the bulb surface and the 

surrounding deflecting coil and its extension.
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© = Terminals on Deflecting-Coil Assembly, RCA Type No.201D7S., These terminals 
are connected to annular socket within the Assembly as shown, except for those 
marked G, A, and C. G is connected to yoke shielding. A and C are connected to 
heater terminals on face of annular socket. Other terminals on the Assembly not 
shown above are indicated in Figs. 3 and 4. 

Fig.a~ Voltage Dividers for Type 5769 with Coanections 

for: Alignment Coil, RCA Type No.204D75, and 

Focusing Coil, RCA Type No.202D75.



Any attempt toeffect cooling of the tube by cir- 

culating even a large amount of air arocund the 
focusing coil will do littie good, but a small 

amount of air directly in contact with the buib 

surface will effectively drop the buib temper- 

ature. For this purpose, a small blower issatis-— 

factory, but it should run at low speed to pre- 

vent vibration of the 5769 and the associated 

amplifier equipment. Untess vibration i1s pre- 

vented, distortion of the picture may occur, 

To keep theoperating temperature ofthe large 

end of the tube fromfalling below 35°C, scme form 

of controlied heating should be employed. Ordi- 

narily, adequate heat will be suppiied by the 

focusing coil, deflecting coils, and associated 

amplifier tubes so that the temperature can be 

controlled by the amount of cooling air directed 

along the bulb surface. (f, in special cases, a 
target heater is required, it shouid fit snugly 

between the focusing coil and the bulb near the 

shoulder of the tube. Such a target heater is 

included in the RCA Deflecting-Coil Assembly. 

The lens system used with the 5769 should be 
designed according tobasic optical principles and 

should incorporate an iris to control the amount 

of light entering thetelevision camera lens. Be- 
cause of the relatively small face diameter of 

the 5769, the use of a telephoto lens is facili- 

tated. The lens holder shoutd have all inside sur- 

faces finished inmatte black to prevent internal 

reflections from reaching the photocathode. 

For the high dc voltages required by the 5769, 

the useof twe pulse supplies for which the plate 

voltage is provided bya well-regulated, 330-volt, 

B-supply may be used. Each of these supplies 

should be actuated by the horizontal driving pulse 

which isocobtained fromthe synchronizing generator, 

One of the pulse supplies should be capable of 

furnishing (500 volts with an output current of 

| milllampere for the multiplier section; the 

other pulse supply should be capable of furnish- 

ing —500 volts with anoutput current of | milli- 

ampere for the image secticon, |In addition to sup- 

plying the plate voltage and current for the pulse 

supplies, the 330~volt B-supply shovld also provids 

an output current of 90 mil |l iamperes for the focus- 
ing and al ignment cails and foer the voltage divider 

which isused to supply thevolitages for the elec- 

trodes in the scanning section of the 5769. 

Foltage dividers to providethe requiredoper— 

ating voltages for the various electrodes of the 

5769 are shown in Fig.2. It is to be noted that 
the biocking capacitor Lg should be of the 

mineral-cil impregnated typeto minimi zecapacitor 

leakage which will introduce disturbing effects 

into the picture. 

In designing a voltage divider for the multi- 

plier stagesof the 5769, engineers should recog- 

nize that thedc output of individual 5769's may 

have a range of i0 to |. This range, therefore, 

must be considered in the choice of bieeder-resis- 

tor values. tf the values are too high, the dis- 

tributionofvoltages applied to the dynodes will 

be upset by a 5769 with a dc ocutput at the upper 

end of the range, As a result, there will be an 

abrupt drop in the ac ouiput of the tube as the 

beam current is increased. When this drop occurs 

before the beam is at its optimum value, the ratio 

of signal to noise will be lessened. 

A horizontal deflection circusit for use with 

the 5769 is shown in Fig.3; and a vertical de- 

flection ctrcuit in Fig.4. 

The video emplifier should be designed to 

cover a range of ac signal voltages correspending 
to signal-output currentsof 3 to 30 microamperes 

in the load resistor IRBO in Fig.2}. 

APPLICATION 

Resolution of better than 400 lines at the 

center of the picture can be produced by the 5769 

when the photocathode highlight illumination from 

an RMA Standard Test Chart is above the knee of 

each of the curves in Fig.5. To utiiize such 

resolution capabitity inthe horizontal direction 
with the standard scanning rate of 525 lines, it 

LEGEND FOR FIG. 2 

C1 C2: 0.05 pf, 1600 v working voltage 
€3: 0.01 pf mica, 1600 v working voltage 
C4: 0,005 uf mica, 1000 v working voltage 
€5: 0.001 uf mica, 600 v working voltage 
C6: 0.03 uf mineral-=cgil impregnated, 

1600 v working voltage 
C7 C8 C% Ci1 

€12z €13 Clu: 0.001 s mica, 200 v 
. working voltage 

Ci0: 1 uf, U400 v workln? voltage 
Ri: 47000 ohms, 1/2 wat 
R2 R3: 270000 ohms, 1/2 watt 
R4 RS: 300000 ohms, 1/2 watt 
R6: 10C ohms, 1/2 watt, wire wound 
R7: 20 chms, 1 watt, wire wound 
R8: 2500 ohms, 25 watts 
R9: 750 ohms, 10 watts 
R10: 5100 ohms, 1/2 watt 
R11: 51000 ahms, 2 wattis 

R12: 510 ohms, 1/2 watt 
R13: 150000-0ohm potentiometer, 1/2 watt 

Rid: 820000 ohms, 1/2 watt 
R15: 100000-ohm potentiometer, 1 watt 
R16: 150000 ohms, 1/2 watt 
R17: 100000-ohm potentiometer, 1 watt 
R18: 56000 ohms, 1/2 watt 
R19 R20 R21: 20000 ohms, 1/2 watt 
R22: 250000-chm potentiometer, 1 watt 
R23: 180000 ohms, 1/2 watt 
R24: 390000 ohms, 1/2 watt 
R25: 11000 ohms, 1/2 watt 
R26: 500000-ohm potentiometer, 1 watt 
R27: 110000 ohms, 1/2 watt 
R28: 560000 ohms, 1/2 watt 
R29: 47000 ohms, 1/2 watt 
R30: 20000 ohms, 1/2 watt 
R31 R32; 100000 ohms, 1/2 watt 
R33 R34 R38 R37 

R39 R4O RA%1 Ru2 R¥3: 200000 chms, 
1/2 watt 

R35: 50000 ohms, 1/2 watt 
R38: 100000 ohms, 1/2 watt



is necessary to use a video amplifier having a 

bandwidth ofat least 5.5 megacycles. The maximum 

resolution obtainable is limited by the mesh- 
screen portion of the target. 

Even with a wide-band amplifier, the resolu- 
tion may belimited by 'cross talk" caused by the 

scanning fields. Unless prevented by proper 
shielding from extending into the image section, 

If equipment space will not accommodate the 

ful) seven layers of shielding asdescribed above, 

fewer fayers can be used, but wilt be less ef- 

fective in minimizing "cross talk", 

The sequence of adjustments in operating the 

5769 is as follows: After the tube has been in- 
serted in its sockets and the voltages applied 

as indicated under Typical Operation, allow it 
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C1: 0.01 pf R1: 1 Megohm . . . R11: Linearity Control, 
gg:ciso #u; R2: Sawtooth amptitude and Linearity 250000 ohms 

LR Control, 250000 ohms R12: Linearity Control, 
C5: 30wt B3 Ro: 250000 onms Y 0066006 ohms 

;0. S: 100 ohms, 2 watts .Ul i ¢7 c8: 100 uf . R6: 100 ohms Ri3: Linearity Control, 500 onms, 
€9: Balancing capacitor, 10 1o 40 upf R7: 3000 ohms, 2 watts | 
LH: Horizontal Deflecting Coils: R8: 10000 ohms, 2 watts.value should Riu: Centering Coatrol, 10 ohms 

Terminals ni, H2, H3, and H4 on be such that screen input of the tapped at 5 ohms 
peftecting=Coll Assembly, RCA 6BG6~G will not be exceeded. T: Horizontal Deflection Gutput 
Type Ko. 201075. LH bhas inquc- R9: Peakin? amplitude and Linearity Transformer, RCA Type No, 204T], 
tance of 5.5 mh and d¢ resis- Control, 5000 ohms OC resistance of used portion of 
tance of 19 onms. R10: 50000 ohms, 1 watt secondary is 3.0 ohms 

Fig.3 -Horizontal Deflection Circuit for Type 5769. 

these fields will cause theelectron image on the 
target to move at scanning frequency. As a re- 

sult, the picture witi ltack definition. 

Proper shielding will be provided bya shield 
which employs seven separate layers of silicon- 

steel strips (0.007" thick and I/2" wide) applied 

to the outside of the focusing coil as follows: 
First, wrap a single insulating layer of 0.005" 
thick motor paper around the facusing coil; then, 
wrap two turns one above the other of the sili~ 
con-steel strip repeating the operation to fil 

the entire focusing-coil length but attowing 

/64" between each successive 2-turn section, 

to insure electrical insulation., Second, wrap 

a second insulating layer of motor paper and re- 

peat the silicon-steel strip operation but space 

the 2-turn sections so that each is directly 

over a /64" insulating space of the previous 
tayer., OQOperations | and 2 are repeated to pro- 
vide 7 layers of shielding. The entire assembly 

is completed with a fina! wrap of motor paper. 

A convenient method for handling the 2-turn 
strip sections is to cut the strips just long 

enough to take care of two turns. Each 2-turn 

section is, of course, completely independent’ 

of any other section, 

to warm up for 1/2 to | hour with thecamera lens 
iris closed, Make certain that the deflection 

circuits are functioning properly to cause the 

electron beam to scan the target. Adjust the 

deflection circuits so that the beam wili "over- 

scan” the target, i.e., so that the area of the 

target scanned isgreater than itssensitive area, 

This procedure during the warming-up period is 

recommended to prevent burning on the target a 

raster smaller than that used for on-the-air 
operation. Note that overscanning the target 
results in a smaller than normal picture on the 

monitor. Then open the iris partially and focus 
the scene to be televised on the photocathode. 
Next, adjust the grid-No.| voltage until a pic- 
ture or noise appears on the monitor screen. f 

there is no picture, rotate the alignment coil 

until the picture appears and then adjust the 
current through the alignment coil until the 

maximum picture response is obtained. Correct 

alignment is obtained when the picture does not 
rotate as the beam-focus control (grid No.4) is 

varied. During alignment of the beam, and during 

operation of the tube, always keep the beam cur- 

rent as low as possible to give the best picture 

quality. Next, adjust grid-nNo.| voltage and the



target voltage for the best picture. Then, bring 

the picture into focus by varying the voltage on 

grid No.4 and on the photocathode. HNext, vary 

the voltage on grid No.3 to give the most uni- 

formly shaded picture at approximately maximum 

signal. Final adjustment is made by varying the 
voltages on grids No.5 and No.6. in general, 

these need little adjustment and are varied only 

VERTICAL TYPE T 
6SN?-GT  BLUE 

and its multiplied output flows through the 

toad resistance. 
Shading may be required even with optimum 

adjustment of voltage on grid Nc.3 in order to 

obtain a uniformly shaded picture. A shading 

signal having asawitooth shape, a frequency eqgual 
to the horizontal scanning freguency, and an 

ampl itude about twice that of the useful video 
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C3: 1 uf i 1 egohm R8: Centering Controt, 10 ohms 
Ch: 1000 uf RZ; 5 5595 . tapped al 5 ohms 
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203075. LY has yinductaggz of R5: Peaking Amplitude Control, s 

250000 ohms 
6.9 ohms, 

Fig.y - Vertical Deflection Circuit for Type s5769. 

after completing the other adjustments. 

camera is used for rehearsal, the scanning may 

be restored nearly to normal size. Complete 
restoration shouid be made just prior te air- 

time. 

when 

The target voltage will 

of scene to be televised. 
targe range of iliumination (such as that for a 

basebail| game on a sunny day), the target should 

be operated at about [.5 to 2 volts above cutoff 

so that highlights will not bloom. For scenes 

with a lower range of illumination (such as 

that for a boxing match under artificial light- 
ing}), the target can be operated at about 2 to 

3 volts above cutoff with resultant gain in 

signal-to-noise ratic, and improved detail in 

the shadows. 

A blanktng signal should be supplied to 
the target to prevent the electron beam from 
striking the target during the return portions 
of the horizontal and vertical deflecting 

depend on the type 

If the scene has a 

cycles. Unless this (s done, the camera- 
tube return lines will appear in the received 

picture. 

The blanking signal is a series of nega- 

tive voitage pulses. The voltage between 

pulses must be constant to prevent fluctuation 

of the target voltage, During the blanking 

periods, the full beam current without video- 
signal modulation is returned to the multiplier 

signal, is recommended. Provision shou!d be made 
for controlling the amplitude of the shading 

signat and for reversing its polarity, The sig- 

nal may be introduced into the video channe! 

after the preamplifier in the camera but ahead 

of the master gain control. With this arrange- 
ment, changing the gain-control setting does not 

change the ratio of the shading-signal amplitude 
te the video—signal amplitude. 

The tllumination on the photocathode is re- 
lated to the scene illumination by the formula 

af2 1 (m+1)2 
1 = 

s TR 

where 

I, = scene itiumination in foot-candles 

f = f-number of lens 

IDC = photocathode illumination in foot-candles 

m = linear magnification from scene to target 

T = total transmission of lens 

R = reflectance of principal subject in scene, 

Except for very close shots, the lipear magni- 

fication 

lected. 

{m) from scene to target may be neg- 

For example, assume that the lens is f:3.5 

having atransmission {T) of 75%, that the photo- 
cathode illumination from a tungsten source is 

0.15 foot-candle, and that the scene to be tele—



vised is caomposed largely of whites and blacks 

fsuch as a test chart) where the reflectance {R) 
may be in the order of 50%. Then, 

4 x 3.52 x 0.15 

0.75 x 0.50 

and under the assumed conditions 

it witl be found that 

s = = 20 ft-c approx. 

In practice, 
of the preceding example, 

light or daylight, the knee may occur at values 

of highlight iljumination on the photocathode 
ranging from about 0.05 to 0.1 foot-candle; with 

tungsten 1ight, the knee may occur in the range 

from about C.| to 0.2 foot-candle, 

When colors are televised, the most satis- 
factory gradation in black and white will be ob- 

the required minimum iiftumination on the scene tained when white fluyorescent illumination is 
will be in the range from |0 to 30 foot-candles. augmented by tungsten floodlights. The exact 
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Fig.5~ Typical Signal Output of Type 5769. 

For average scenes where the principal sub- proportionoftungsten to fluorescent illumination 

ject has a reflectance of 5 to 10%, the incident 

illumination should have a value of 50 to 100 
foot-candles. 

It is good practice before attempting to 

transmit aparticular scene to check its incident 
illumination with an illumination-measuring de- 
vice, such as an exposure meter. {t is recom- 

mended that the average incident tight level be 

greater than approximately 50 foot-candles for a 

good picture. 1f white fluorescent or daylight 

illumination is used, the incident light level 

may be as low as 25 foot-candles. 

Typical signal output of the 5769 as a 
function of the highlight illumination on the 

photocathode under conditions where the tele- 

vised scene has balanced blacks and whites for 

each of three types of itlumination is shown by 

the curves in Fig.5. 

For the most natural appearance of televised 

subjects, it is recommended that the 5769 be 

operated so that the highlights on the photo- 
cathode bring the signal output stightly over 
the knee of the curve for the particular type of 

iltumination utilized. Operation further along 
on the straight part of the curve will give pic-— 

tures in which thesubject has an over-emphasized 

outline. The position of the knee will shift 
for individual tubes. With white fluorescent 

will vary with desired results and can best be 

determined by trial, 

The spectral response of the 5769 isnot sub- 

ject to appreciable variation from tube to tube. 

The spectral response is shown by the curve in 

Fig.6. 

Retention of a scene by the B769, sometimes 
called a "sticking picture®, may be experienced 
if the 5769 is allowed to remain focused on a 

bright scene for an hour or more, or if it is 
focused on a bright scene before reaching oper- 

ating temperature in the range from 35° to 60°C. 
Often the retained image will disappear in a few 

seconds, but sometimes it may persist for long 

periods before it completely disappears. A re- 
tained image can generally be removed by focus~ 
ing the 5769 on a clear white screen, and allow- 

ing the 5769 to operate for several hours with 

an illumination of about | foot-candle on the 

photocathode, 

To avoid retention of a scene, it is recom-— 

mended that the 5769 always be allowed to warm 

up in the camera for /2 to | hour with the lens 
Iris closed, and that the 5769 never be allowed 

to remain focused on a stationary bright scene 

for an bour ar more. If a target heater is used, 

the warm-up time can be reduced to approximately 

10 or 15 minutes.



Failure of scanning even for only a few 

minutes when light is incident on the photo- 

cathode, may permanentiy damage the surface 

The damaged area shows up as 

in the picture during subse- 

of the target. 

a spot or line 

quent operation. 

To avoid damaging the 5762 during scanning 

failure, provision should be made to prevent 
automaticatly the scanning beam from reaching 

the target. The scanning beam can be prevented 

from reaching the target by (i cutting off the 

scanning beam, or (2) making the target suffi- 

ciently negative. The scanning beam can be cut 

off by a relay which applies —[15 to —125 volts 

bias to grid No.|. The target can be made suffi- 

ciently negative by a relay which applies a bias 

of at least —10 vo'lts to it. Either relay is 

actuated by a tube which is controlled by a por— 

tion of the scanning pulse voltage developed 

across either the horizontal or the vertical 

deflecting coils, or both. It is important to 

insure that the horizontal scanning pulse and 
the vertical scanning pulse should each inde- 

pendently actuate the relay in case either one 
fails. 

Rotation in the use of 5769's is recommended. 

After a 5769 is operated for 200 to 300 hours, 
it should begiven an idle period of 3 or 4 weeks 

during which it generally witl recover much of 

its original resclution and sensitivity. Spare 

tubes shoul!d be placed in service for several 

hours at least once a month in order to keep them 

free from any traces ofgas which may beliberated 

within them during prolonged storage. 
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Fig.6 - Spectral Sensitivity Characteristic 

of Type s5769. 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights.



&) 
DIMENS{ONAL OUTLINE 

b 3" Y- DETAIL _OF BOTTOM VIEW OF 
| 8 KEYED JUMBO ANNULAR BASE 

t . CROS$S-HATCHED v 
2% AREA {s FLAT 1315 "R.MIN. 

150" ” 
. . /// " 

Max. Y% \)(l.eas R.MAX. 

£ e o s 
” 125 4 

T .a2s az 43 
+.028" 

fomBd 4 275" MaX. ANNUL AR ~/ 
7-PIN BASE (NOTE 1) 

SEE NOTE 2 72 MIN 
'5 '/4/! 

N NOTE 1: MEASURED AT DISTANCE 
QF /32" BELOW BOTTOM OF 

ANNULAR BASE. 

— ~— 2"t Yg NOTE 2: OOTTED AREA IS FLAT 
OR EXTENDS TOWARD DIHEPTAL- 

SMALL-SHELL BASE END OF TUBE BY 0.060" 
DIHEPTAL MAX. 

14-PIN BASE 
KEYED ANNULAR BASE GAUGE 

WWEEWE ANGULAR VARIATIONS BETWEEN 
PINS AS WELL AS ECCENTRICITY 
OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 
HELD TO TOLERANCES SUCH THAT 
PINS AND NECK CYLINDER WILL 
FIT FLAT-PLATE GUAGE WITH: 
a. SIX HOLES HAVING DIAMETER 

OF 0.065" + 0.001" AND ONE 
HOLE HAVING DIAMETER OF 
0.150" + 0.001", ALL HOLES 
HAVE DEPTH OF 0.265" % 
0.001". THE SIX 0.065" 
HOLES ARE ENLARGED BY 45° 

ALL HOLES ARE SPACED AT 
ANGLES OF 519261 + 5! ON CIRCLE DIAMETER OF 2.500" + 0,00}". 

b. SIX STOPS HAVING HEIGHT OF Q. I87" + 0.001", CENTERED BETWEEN PIN 
HOLES, TO BEAR AGAINST FLAT AREAS OF BASE. 

¢. RIM EXTENDING QUT A MINIMUM OF /8" FROM 2-13716" DIAMETER AND 

HAVING HEIGHT QF 0. [26" % 0.001". 

d. NECK-CYLINDER CLEARANCE HOLE HAVING O!AMETER QF 2.200" % 0.001". 
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SOCKET CONNECTIONS 

Bottom View 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

SLOT N 
ANNULAR 
QC KET 

WHITE INDEX LINE 
ON FACE 

SMALL-SHELL DIHEFTAL 14-FIN BASE 

KEYED JUMEO 

GRID No.6 PIN 5B: 

PHOTOCATHODE 

INTERNAL CONNEC- PIN 6&: 

TION - DO NOT USE 

INTERNAL CONNEC- PIN T: 

TION - DO NOT USE 

ANNULAR 7-PiN 

HEATER PIN 9 
GRID No. 4 PIN 10: 

: GRID Ng.3 

INTERNAL CONNEC— 
TION - DO NOT USE PIN 11 
OYNODE No. 2 
DYNQDE No. 4 PIN 12: 

ANODE PIN 13: 
DYNOOE No. 5 PIN 14: 

DYNODE No. 3 
DYNODE No. i, 
GRID No. 2 

INTERNAL CONNEC- 
TION - DO NOT USE 

GRID No. | 

CATHODE 

HEATER 

BASE 

GRID No.5 

TARGET 

INTERNAL CONNEC- 

TION - DO NOT USE
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