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7295-A 
IMAGE ORTHICON 

For High-Quality Black-and-White TV Cameras 

Magnetic Focus 
Magnetic Deflection 

Qutdoor and Studio Pickup 
Excellent Resolution Capability 

4.500" Diameter 
19.375" Length 

This Type is Unilaterally Interchangeable with the 7295. 

RCA-729%5-A is a versatile 4-1/2-inch camera 

tube of the image-orthicon type intended for use 

in high-quality black-and-white TV cameras. The 

72095-A reguires only a 

very narrow range of 

camera contro!l adjustment 

for optimum performance 

and stable day-tc-day 

operation. Because of 

its excellent performance 

capability over a wide 

different 

lighting conditions, the 

7295-A 

for either outdoor or 

range of 

is well suited 

studio pickup. 

The superior quality 

of the picture signal from 

the 7295-A also permits 

the making of a series 

of successive recordings 

while still 

excellent picture quality. 

retaining 

The 7295-A features 

a high signat-to-noise 

ratic, excellent reso- 

jution capability, good 

sensitivity, and a 

spectral response that 

approaches that of the 

The 7295-A has high 

high 

and 

eye. 

blue sensitivity, 

green sensitivity, 

infrared 

The spectral 

sensitivity character— 

istic of the 7295-A is 

in Fig.l. 

negligible 

sensitivity. 

shown 

Other features of the 7295-A include a high— 

capacttance target assembiy which has a usable 

area almost 3 times greater than that of con- 

Trademark(s) ®) Registered 

Marcals) Registrada(s) 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

ventional 3-inch image orthicons, a micro-mesh 

target-screen, and a field mesh. 

The increased area of the high-capacitance 

target greatly improves the resclution capability 

of the 7295-A and provides black-and-white TV 

which 

contrast, are sharper, clearer, and more realistic. 

pictures, in addition to having greater 

Despite the increased size of its image section, 

the 7295-A uses the same optics and same aptical- 

image size that are required with 3-inch tubes. 

The micro—mesh screen, which has a fineness 

of 750 tines per inch, prevents mesh pattern and 

moire effect without the need for defocusing and 
permits cperation of the tube with aperture- 

correction circuitry to provide full response 

for fine~detail information. 

The field mesh reduces "white—edge'" effects 

and geometric distorticen due to beam bending and, 

as a conseguence, a picture of better photo- 

The 

field mesh alsc improves the beam trajectory and 

graphic quality and realism is obtained. 

thus eliminates dark corners inthepicture area. 

PRINCIPLES OF OPERATION 

The 7285-A has three sections — an 

section, a scanning section, 

section — as shown in Fig.2. 

image 

anc a multiplier 

Image Section 

The image section contains a semitransparent 

photocathede, on the inside of the faceplate, a 

grid (grid No.6) which together with the photo- 
cathode provides an electrostatic accelerating 

field, and a target which consists of a very thin 
glass disc with a fine micro-mesh screen very 

closely spaced to it on the photocathode side. 

Fccusing is accomplished by means of a non- 

uniform graded magnetic field produced by an 
external coil, and by the electrostatic acceler- 

ating field produced between the photocathode 

and grid No.6. Control of the electrostatic 
field shape for best focus is effected by the 

proper selection of photocathode voltage and 

adjustment of grid-No.6 voltage. 
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Light from the scene being televised is 

picked up by anoptical system and focused on the 

photocathode which emits electrons from each 

illuminated area in proportion to the intensity 

of the light striking the area. The streams of 

electrons are focused on the target by the 
magnetic and electrostatic accelerating fields. 

The shape of the graded magnetic field is such 

that the optically-focused photocathode image 

is electro-optically magnified between the 

photocathode and the target. 
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Fig.1- Spectral Sensitivity Characteristic of Type 

7295-Awhich has S-10 Response. Curve is shown for 
Equal Values of Radiant Fiux at All Kavelengths. 

On striking the target, the electrons cause 

secondary electrons to be emlitted by the glass. 
The secondaries thus emitted are collected by 

the adjacent mesh screen which is held at a 

definite smal! positive potential with respect to 
target-cutoff voltage. Therefore, the potential 

of the glass disc is limited for all values 

of 1ight and stable coperation is achieved. 
Emission of the secondaries leaves on the photo— 

cathode side of the glass a pattern of positive 
charges which corresponds to 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 

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

contains a thermionic cathode, a control grid 

{(grid No.lJ, and an accelerating grid (grid No.2). 
The beam is focused at the target by the magnetic 

field of an external focusing coil and the 

electrostatic field of grid Neo.4. 

a 

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

deflecting coils. 

Alignment of the beam from the gun is 

accomplished by a transverse magnetic field 
produced by external coils located at the gun 

end of the focusing coil. 

By proper adjustment of potentials including 

that of grid No.5 and the field mesh, the beam 

is caused to approach the iarget perpendicularly 

and with zero ornearly zero velocity. Electrons 
which approach uncharged portions of the pattern 

on the glass stop their forward motion at the 

surface of the glass and are turned back and 

focused into a five-stage signal multiplier. 
Beam etectrons that approach positively charged 

portions of the pattern onthe glass are deposited 

from the scanning beam in quantities sufficient 

to neutralize the potential pattern on the glass 

before the beam is turned back and focused into 

the signal multiplier. Such deposition leaves 

the glass with a negative charge on the scanned 

side and a positive charge on the photocathode 

side. These charges neutralize each other by 
conductivity through the glass in less than the 

time of one frame. 

The electrons turned back at the target form 

the return beamwhich has been amplitude modulated 

by absorptionof electrons at the target in accord 

with the charge pattern whose more positive areas 

correspond to the highlights of the tefevised scene. 

The field mesh—a fine-mesh screen of high 
ejectron transmission—acts to increase the 
strength of the decelerating field immediately 

in front of the target. The field mesh also 
defocuses the return beam so that the texture of 

the first dynode does not appear in the background 

of the picture. The uniform gradient of the 
decelerating field over the scanned area causes 

the beam to approach the target perpendicularly 

at all points on the target. The enhanced field 

also prevents the charge pattern on the target 

from bending the beam away from its proper 

trajectory. The over-all result of these two 
effects is to enable the 7295-A to produce a 
picture that is relatively free of unwanted 

bright edges or overshoots at the boundary of 

brightly illuminated portions of a scene. The 
strong decelerating field also allows the 7295-A 

to be operated with high values of target 

voltage, and thereby, to produce high signal- 

to-noise ratios,
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Fig.2- Schematic Arrangement of Type 7295-4 and Associated Components. 

Multiplier Section 

The return beam is directed to the first 

dynode of a five-stage electrostatically focused 

multiplier., This utilizes the phenomencon 

of secondary emission to amplify the modu- 
lated beam current more than 500 times. The 

electrons in the beam impinging on the first- 

dynode surface produce many other electrons. 

These secondary electrons are then directed 

to the second dynode and knock out more new 

electrons. GridMNo.3 facilitates a more complete 

collection by dynode No.2 of the seccndaries 

from dynode No. |, The multiplying process 
is repeated in each successive stage, with 

an ever—increasing stream of electrons until 

those emitted from dynode No.5 are collected 

by the anode and constitute the current utilized 

in the outout circuit. 

The signal-to-noise ratic of the output 

signal from the 7295-A is very high. The gain 

cf the multiplier is such as to raise the output 

signal sufficiently above the noise level of 

the videc amplifier stages soc that they contribute 

no noise to the final video signal. The signal- 

to-ncise ratio of the video signal, therefore, 

is determined primarily by random variation in 
the quantity of the electrons in the modutated 

electron beam. 

As the beam moves from a less—-positive 

portion on the target to amore-positive portion, 
the signal-output veltage across the load 

resistor changes in the positive direction. 
Hence, for highlights in the scene, the grid 

of the first video amplifier stage swings in 

the positive direction,. 

DATA 

General: 

Keater, for Unipctential Cathode: 

voltage (AL or DC). R 6.3 t 10% volls 
Current at 6.3 volts. . . . . . 0.6 ampere 

Direct Interelectrode Capacitance: 
Anode to all other elecirodes . 12 ppf 

Target-te-Mesh Spacing. . . . 4.0072 inch 
Spectral Respeonse . . . . . . . . . .. .. - . . 8=10 

Wavelength of Maximum Response. 1500 % 300 angsiroms 

Photocathode, Semitransparent: 

Rectangular image 
(4 x 3 aspect ratin): 
Useful size of. . 1.6™ max, Diagonal 

Note: The size of the optical image focused on the 
photocathode should be adjusted so that its maximum 
diagonal does not exceed the specified value. The 
corresponding electron image on the target should 
have a size such thai the corners of the rectangle 
just touch the target ring. 

Orientation of. . . . .Proper orientalion is obtained 
when the vertical scan Is essentially parallel to 
theplane passing through the center of Lhe faceplate 
and the grid No.& terminal. The norizontal and 
vertical scan should start at the corner of the 
picture between the grid No.& and the photo- 
cathode terminals, 

Focusing Method . . . . . . . . . . . . . . . .Magnetic 
Deflectlon Method . . . . , . . . . . . .Magnetic 

overall Length. . . . . . . . .. 19.375" £ 0.310" 

Greatest Oiameter of Bulb . . . . . . u,500° & g.09x" 
Envelope Terminals. . . . 5 

.Smatl-Shell Oiheptal 1u-FPin Base 
(JECEC Group 5, No.EB14-43) 

Operating Position. .The tube should never Gte operated in 
a vertical position with the diheptal-base end up nor 
in any other position where the axis of the tube with 
the base up makes an angle aof less Lhan 209 with 
the vertical. 

weight (Approx.). e e e e e 1bs 

Minimum Deflecting-Coil Inside Diametler 3.2" 

Deflecting-Ceil Lenglh. . . . . . « + + & o o« o . 1" 
Focusing-Coil Length., . . . . . . . . . « . . . . . 15" 

Alignmenti Coil: 
Position on neck. 

End Base. . . . 

2.2 

Centerline of magnetic field should 
be lTocated 9.25" from the flal area 
cf the shoulder.



¢ Max imum Ratings, Absoiute-Naximun Falues: 

PHOTOCATHODE: 

vYoliage . e v e v e e w w . . =700 max. volts 

IMymination. . . . . . . . . . . .. 50 max. fc 

OPERATING TEMPERATURE: 

Any part of bulb. e 65 max. og 

0f bulb 8t lerge end of tube 
{tmage sectlon) . . . . . . 35 min, o¢ 

TEMPERATURE DI FFERENCE: 
Between image sectlon and any part 

of bulb hotter than Image section . 5 max. e 
GRID-NO.& VOLTAGE . -700 max. volts 

TARGET VOLTAGE: 

Posltive value. . . . . . . , ., . . 10 max. vollis 
Negatlve value, . . . . . . . . . .. 10 max. vaollis 

FIELD-MESH VOLTAGE®H, . ., . . . . . . . 30 max. volts 
GRIO-KD.5 VOLTAGE . P 300 max, volts 

GRID-No. % VOLTAGE . 350 max. wvolts 

GRID=-NO.3 VOLTAGE . . . . . . . . 400 max. wvolts 
GRID-No.2 & DYNODE-NO.1 VOLTAGE . 350 max. wvolts 

GRID~No.1 VOLTAGE: 

Negative bias value . e 125 max. voltis 
Positive bias value . . . . . . . . . 0 max. volts 

VOLTAGE PER MULTIPLIER STAGE. 350 max. volts 

ANODE~-SUPPLY VOLTAGE . 1650 max. volts 

FEAK HEATER-CATHODE YOLTAGE: 

Heater negative with 
rgspect to cathode. 125 max, volts 

Heater poslitive with 
respect to cethode. . . . . . . . . 10 max, wvolts 

Typical Operating Yalues:™ 
Photocathode voltage. . . . . . . . ~600 volts 

Grid-Mo.s5 Voltage {Image Focus) o 
Apprax. 50% of Pholocathode voltage . -25¢ to—-350 volts 

Tergel Voltage Above Cutof?9, .. 2t03 volts 
Field Mesh voltage®™, . ., . ., ., . 151025 volls 
Grid-No.5 voliage (Decelerstor) up voits 
Grid-No.4 Vollage (Beam Focus). 701090 vollts 
Grid-No.3 voltage®. . . . . . . . 250 t0 275 volts 
Grld-No.2 & Dynode-No.1 Voltiage . 280 volts 
Grid~No.1 voltage for Plclure Cutoff. . -u5 to -115 volts 

Cynode-No.2 Voltage . .o &a0 volts 
Oynode-No.3 Voltage . 800 volls 
Dynode-No.u Voltege . 1000 volts 

Dynode-Ho.5 Voltage . 1200 volts 
Anode Voltage . . . . . . 1250 volls 

Targel Temperature Range. Ce 35 to U5 ac 
Minlmum Peak-1lo~Pegak Blanking Vollage . 5 vollts 

Fleld Strength of Focusing Coil:# 
Ay center of scanning section 

{approx.} . . . P T 60 gausses 
In plane at photocathode {Approx.). . 120 gausses 

FleYd Strength of Allgnment Coll. 0to 3 gausses 

Performance Data: 

Values, ¥ith conditions shoun under Fypical Gberating 
targat voltage ad{usted to 3 volts above culoff, and 
with the canera lens adjusted 50 that the picture 
highlights are twice those required to reach the "knea" 
of the light transfer characteristic except as other- 
wise spacified. 

Nén. dverage Nax. 

Cathode Radiant Sensitivity 
at 4500 angstroms C ¢.028 - paf uw 

anode Current (DC). . . . . - 20 - 18 
Slgnal=tutput Current 

Peak to Peak ). . . . . . 
Ratlo of Peak—to-Peak High- 

11ght Video-3Slgnal Current 
to RMS Nolse Current for 
Bandwlidth of 4.5 Mc . . . - 65:1 - 

Photocathode 11lumination 
al 287¢° K Requlred to 
Reach "Knee™ of Light 
Trensfer Characteristlc . - 0.0u0 

5 - a0 ne 

0.07s fe 

Amplitude Response al 400 TV 
Lines per Picture Helght 
(Per cent of large-area . 
black to large-area whl te) 49 56 - % 

¢ The maxinun ratings in the tabulated data are established 
in accordance wilh the following definition of the 4bso- 
lute-Naxinum Rating System for rating electron devices, 

Absclute-Maximum ratlings are 1imlting values of 
operating and envivoanmenta) condltlions appllicable lo 
any electron device of a specifled type as defined by 
lts published data, and should not be exceeded under 
the worst probable condltions. 

The device manufacturer chooses these values to provide 
acceplable serviceabillly of the device, taking no 
responsibility for equipment varialions, environment 
variattaons, and the effects of changes In operating 
conditlons due to variations indevice charactieristics. 

The equipment manvfaclurer should design 50 that 
Initlally and throughout 11fe no ebsclute—maximum value 
for the Intended service |s exceeded with any device 
under the worsi probable oreraling conditions with 
res?ectto supply-voltage varliation, equlqmenl companent 
variation, equipment control ad{ustmenl, oad varlation, 
signal varlation, environmental conditions, and varia- 
tions in device characteristlcs. 

L With respect lo grid No.d. 

# Dynode~valtage values are shown under fypical Opera- 
ting Yalues. 

* Wlth 7295-A operated 
photocathade voltage. 

in RCA TK-12 camera al fixed 

c Adjust for optimum focus. 

° The target supply voltage should be adjustable from 
-5 to +5 volts. 

@ tdjust to glve the most unlformly shaded picture near 
maximum slgnal. 

A Oirection of current should be such that a north- 
seeking pole is atiracted 1o the Image end of the 
focusing coll, with the Indicator located outstde of 
and at the Image end of the focusing coll. 

** Measured with ampiifler having flat frequency response. 

OPERATING CONSIDERATIONS 

Support for the 7295~A should be designed so 
that vibration and shock will not cause the tube 

to be displaced with respect to the focusing, 

deflecting, and alignment fields. 

Proper orientation of the envelope terminal 

socket with respect to the deflecting field is 

essential, and is obtained when the plane that 

passes through the key on the diheptal base, the 

grid-Np.6 terminal on the tube envelope, and the 

tube axis is paralle! to the vertical deflection 

fietd. This orientation minimizes beat-pattern 

effects by placing the sides of the mesh holes 

at anangle of 45% with respect to the horizontal 

scanning lines. 

The deflecting yoke and focusing coil used 

with the 7295-A incorporate means to prevent 

the magnetic field produced by the deflecting 

yoke from extending into the image section of 

the tube. Unless proper shielding is provided, 

cross talk from the deflecting yoke into the 

image section will cause the electron image 
to "jitter"™, This jitter produces a loss of 

picture sharpness. 

A blanking 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 cycles.



Unless this is done, the camera—tube return 

will appear in the received picture. 
lines 

The blanking signal is a series of negative 

voltage pulses. The voltage between pulses 

must be constant to prevent fluctuation of the 

target voltage. During the blanking period, 

the full beam current without video-signal 

modulation is returned to the multiplier and 

its multiplied output flows through the lcad 
resistance. Excessive amounts of blanking 

voltage applied to the target will impair 

resolution, because during retrace the emitted 

photoelectrons are no longer in focus with the 
target. A desirable amount of target blanking 

is 6 volts peak to peak. 

Shading may be required even with optimum 

adjustment of voltage on grid No.3 in order to 

obtain a more uniformiy shaded picture. A 

sawtooth waveform of adjustable amplitude and 

polarity at both the vertical- and horizontal- 

scanning fregquency should be provided for inser- 

tion in the video amplifier to aid in obtaining 

a flat background. 

Failure of scanning even for a few seconds 

may permanentl|y damage the surface of the target. 
The damaged area shows up as a spot or line in 

the picture during subsequent operation. 

The operating temperature of any part of the 

glass bulb should never exceed 65° C, and no part 
of the bulb at the large end of the tube {image 

section) should ever fal! below 35% C during 

operation. For best results, it is recommended 

that the temperature of the entire bulb be held 

between 35° ang 459 C. Operation at too low 

a temperature be characterized by the 

appearance of a rapidly disappearing "sticking 

picture" of opposite polarity from the original 

when the picture is moved. Operation at too 

high a temperature will cause loss of resolution 

and possibly permanent damage to the tube. The 
loss of resolution is caused by the decreasing 

resistivity of the target glass disc with 

wi |l 

increasing temperature. As a result, lateral 
leakage of the image charge occurs. Tube tempera- 

ture should always be checked if a loss in 

resolution occurs during tube aperation. Reso- 

lution is regained by waiting for the temperature 

to drop. No part of the bulb should run more 

than 5° C hotter than the image section to prevent 
cesium migration to the target. Such migration 
will result in toss of resclution and in probable 

permanent damage to the tube., Like other photo- 

sensitive devices employing cesium, the 7295-A 

may show fluctuations in performance from time 

to time. Strict observance of the above recom- 

mendations with respect to cperating temperature 
will not completely eliminate these variations 

but wili greatly improve stability of the 

characteristics during the life of the tube. 

When the operating conditicons are such that 

the maximum temperature rating or maximum 

temperature difference as given under Maximum 

Ratings will be exceeded, provision should be 

made to direct a blast of ccoling 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 assembly and its extension. 

To keep the operating temperature of the 

jarge end of the tube from falling below 35° C, 
some formof controlled heating should be employed. 

Ordinarily, adequate heat wili be supplied by 
the focusing coil, deflecting coils, and associ- 

ated amplifier tubes so that the temperature 

can be controlled by the amount of cooling 

air directed along the bulb surface. lf, in 

special cases, an image-section heater is 
required, it should fit between the focusing 

coil and the bulb near the shoulder of the 

tube, and be non—inductively wound. 

A mask having a diagonal or diameter of [|.6 

inches should always be used on the photocathode 

to reduce the amcunt of light reaching unused 

parts of the photocathode. 

The optical system used with the 7295-A 

should be of high quality and should incorporate 

control of the amount of light entering the 

television camera lens. Thiscontrol may consist 

of an iris or an iris and suitable neutral- 

density filters. The entire optical system 

should have all inside surfaces finished in 

mat black to prevent internal reflections from 

reaching the photocathode. Under almost all 

conditions, the use of a lens shade is beneficial. 

OPERATING [NSTRUCTIONS 

The 7295-A is designed to have stable 

cperating characteristics which ensure optimum 
performance from day-to-day with minimum camera 

control adjustment. 

Installation of the 7295-A in the camera is 
accomp |ished by inserting the diheptal-base end 

of the tube through the coil assembly and then 

inserting the tube in the envelope terminal 

socket. Proper insertion aligns the white 
radial Yine on the face with the bottom terminal 

socket for grid No.6. The 72956~A has two 

complementary guides for inserting the tube 

correctly, thegrouping of the envelope terminals 

and awhite radial |ineonthe face of the envelope. 

The operating position of the 7295-A should 
preferably be such that any loose particles in 

the neck of the tube will not fall down and 

strike or become lodged on the target. Therefore, 
it is recommended that the tube never be operated 

in a vertical position with the diheptal-base 

end up nor in any other position where the axis 
of the tube with base up makes an angle of less 

than 20° with the vertical. 

Full-size scanning of the target should 
always be used during operation. Full-size



scanning can be assured by first adjusting the 

deflection circuits to overscan the target 

sufficiently to cause the edge of the target 

ring tobevisible in the corners of the picture, 

and then reducing the scanning until the edge 

of the target ring just disappears. In this 

way, the maximum signal-to-noise ratio and 

maximum resolution can be obtained. Note that 

overscanning the target produces a smaliler-than~ 

normal picture on the monitor. 

Underscanning the target, i.e., scanning an 

area of the target less than its sensitive area, 
should never be permittied. Underscanning 

produces a larger~than-normal picture on the 

monitor. |f the target is underscanned for any 

length of time, a permanent change in target- 

cutoff voltage of the underscanned area takes 

place with the result that the underscanned area 

thenceforth is visible in the picture when full- 

size scanning is restored. 

Retention of c scene by the 7295-A, sometimes 

called a "sticking picture", may be observed if 

the 7295-A is allowed to remain focused on a 

stationary bright scene, or if it is focused on 

a bright scene before reaching operating tempera-— 

ture in the range from 35° to 45° C. Often the 
retajned image will disappear in a few seconds, 

but sometimes it may persist for long periods 

before it completely disappears. A persisting 

retained image can genarally be removed by 

focusing the 7295-A on a clear white screen and 
allowing it to operate with an illumination of 

about | footcandle on the photocathode until the 
retained image disappears. 

To minimize retention of a scene, it is 

recommended that the 7235-A always be allowed to 
warm up in the camera for I/4 hour with the lens 

capped. Never allow the 7295~A to remain focused 

on a stationary bright scene, and never use more 

iftumination than is necessary. 

Occasionally, a white spot which does not 
change in size when the beam-focus voltage is 

varied, may be observed in the center of the 

picture. Such aspot, especially ifitis visible 

cn the monitor with the camera lens capped, is 

probably an ion spot. If the spot begins to grow 

in size with continuous gperaticn, the 7295-A 

should be removed from service at once, and 
returned for re~processing. Continued operation 

of an image orthicon wlth an ion spot will 

eventual iy damage the target permanently. 

Video Gain is controlled over a wide range 

by reducing the voltage on one of the multi- 

plier dynodes. Provision te vary the voltage 

on dynode No.32 is generally pravided in the 

camera as the Video-Gain Control. Because 
individual 7295-A's may have a dc¢ output range 

of 10 to |, such a gain control s required to 

prevent possible overload of the video amplifier 

when a 7295-A having a high signal output or 

high current amplification is used. However, 

this control shoutd not be adjusted to reduce 

the output signal of the 7285-A to such a low 

value that noise in the video amplifier stages 

is contributed to the final video signal. 

During standby operation, the !ens of the 
camera should always be claosed or capped. An 

effective method of performing the same end 

result is to cut off the photocathode voltage by 
means of a switch, The camera will instantly 

be ready for operation when the photocathode 

voltage is again turned on. 

PERFORMANCE CHARACTERISTICS 

The light transfer characteristic of the 

7295-A changes for different illumination levels 
{see Reference 5). The basic light transfer 
characteristic of the 7295-A is shown in Fig.3. 

The light values shown are applicable only for 

the indicated kinds of illumination incident on 

the photocathode, This curve is representative 

only for small-area highlights. 
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Fig.g3-Basic Light Transfer Characteristic 
of Type 7295-4. 

Sensitivity and [llumination. The image 

orthicoen is a device exceeding in relative 
sensitivity most high-speed photographic fiim, 

When related to photograpghic film and compared 

at shutter speeds of 1/60 second which is the 

effective storage time of the image orthicon 

in a standard broadcast television system, the 

7295~-A exposed with the highlights on the 
photocathode of 0.060 footcandle will have an 

equivalent ASA exposure index of approximately 

3000. This equivalent film-speed rating can be 

used in conjunction with a photographic exposure 

meter set for a shutter speed of /60 second to 
determine the approximate light level or lens- 

stop setting necessary for operating the 7295-A 
in a standard broadcast system.



The iljumination on the photocathode of the 

7205-4 is related to the scene illumination 

as follows: 

2 2 af? 1 tm + 1) 

s TR 

where 

I, = scene illumination in footcandles 

f = f-number setting of lens 

Ipc = photocathode ilfumination in footcandles 

m = linear magnification from scene tc photo— 

cathode 

T = total transmission of iens 

reflectance of principal subject in scene 

Except for very close shots, the [inear magnifi- 

cation (m}) from scene to photocathode may be 

neglected, 

For example, assume that the lens is set at 
f:8, that it has atransmission (T} of 75%, that 

ihe required photocathode highlight illumination 

is 0.060 footcandle, and that the highlight 

reflectance (R} is 50%. 

Then, 2 
4 x B° x 0.060 

= e — = &] footcandles 
0.75x0.50 

Optimum resolution and best performance is 

ocbtained when the 7295-A is operated with the 

lens set nc more than one lens stop above the 

knee of the light transfer characteristic. 

Under certain lighting conditions, suchas direct 

sunlight, it may not be possible to stop the lens 

down far enough toobtain this level of highlight 

illumination on the ghotocathode. When such a 

condition is encountered, the use of a neutral- 

density filter selected tc give the required 
reduction in illumination is recommended. 

The low illumination level utilized on the 

photocathode of the 7295-A makes it necessary 

that no stray light from without or within the 

camera fall on the face of the tube,. See 

optical system under Operating Considerations. 

SET-UP PROCEDURE 

The set-up procedure described below should 

be followed carefully tec obtain cptimum per- 

formance from the 7295-A. Before the proper 

voltages are applied to the tube as indicated 
under Typical QOperating Values, the lens should 

be uncapped and the lens iris opened to allow 

light to fall on the photccathode. This is a 

very 1impeortant step for this type of image 
crthicon. The proper voltages should then be 

applied to the 7295~A. Grid-No.| voltage should 

immediately be adjusted to produce a small amount 

of beam current. This procedure will prevent 

the mesh from being electrostaticaily pulled 

into contact with the glass disc. Make certain 

that the deflection circuits are functioning 

properly ito cause the electron beam to scan the 

target. Adjust the deflection circuits so that 

the beam will '"overscan' the target, i.e., so 

that the area of the target scanned is greater 

than its sensitive area. This procedure during 

the warm—up period is recommended to prevent 

burning on the target a raster smaller than that 

used for on-the-air operation., Note that over- 

scanning the target resuits in a smaller-than- 

normal picture on the monitor, The lens should 

then be capped and the tube allowed to warm up 
for I5minutes before use or before other adjust- 

ments are made. 

Next, uncap the lens and partially close the 
lens iris. Increase the target voltage until 

information appears on the monitor. Then adjust 

beam focus, image fccus, and optical focus until 

detail can be discerned in the picture. Adjust 

the alignment-coil-current controlsuntii picture 

response is maximum. |f the picture appears in 

negative contrasi, increase the beam current, 

Further adjust the alignment—-coit current so 

that the center of the picture does not move 

when the beam-focus control {grid Nc.4) is 

varied, but simply goes in and out of focus, 

During alignment of the beam, and also during 

operation of the tube, always keep the beam 

current as lowas possible togive the best picture 

quality and aisc to prevent excessive noise. 

Next, focus the camera on a test pattern. 

The target voltage is then advanced or reduced 

to the point where a reproduction of the test 

pattern is just discernable on the monitor. 
This value of target voltage is known as the 

"target-cutoff voltage". The target voltage 

should then be increased to between two and three 
volts above cutoff, and the beam-current control 

adjusted to give just sufficient beam current to 
discharge the highlights. [|f two or more cameras 
are to be used concurrently in the studio, it 

is impcrtant that each camera use the same value 
of target voltage so that the reproduced pictures 

are easily matched, It is to be noted that the 

use of high target voltage produces a higher 

signal-to-noise ratio and better contrast than 

the signal-to-noise ratio and contrast produced 

using low target voltages, However, high target 

voltages result in shorter tube !ife and may 

introduce microphanic noise. 

The lens is then adjusted to produce best 

optical focus, and the voltages on grid No.6 and 

grid No.4 ad justed to produce the sharpest picture. 

If the 7285-A is used in cameras other than 

RCA TK-12, the range of grid-No.4 voltage should 

be varied to obtain that focus mode which yields 
the "flattest" picture, produces the least inter- 

ference from mesh in the background at low lights, 
eliminates dark corners, and gives the best 

center—-to—edge focus.



in cameras where both grid-No.6 and the 

photocathode voltages are variable, the photo- 

cathode voltage should be adjusted to produce the 
best focus with grid No.6 set at approximately 

50% of the photocathode voltage. This value of 
grid-No.6 voltage should minimize picture dis- 

tortion and produce best center-to-edge focus. 

At this point, attention should be given to 

the grid-No.5 control. If grid-No.5 voltage is 

adjustable, it shouid be varied to produce the 

best center-to-edge focus and the best picture 

geometry, When changing grid-No.5 voitage, it 

will be necessary to refocus the scanning section 

by adjusting grid-No.4 veoltage controt. 

After the above-mentloned controls are 

properly set, the grid-No.3 control should be 
adjusted formaximum signa! output. Thedeflecting 

yoke and 7295-A should be rotated, if necessary, 

so that the horizontal scanning of the camera is 
parallel to the horizontal plane of the scene. 

The above adjustments constitute a rough 

setup for the 7205-A. Final adjustments necessary 

for the 7295-A to produce the best possible 

picture are as follows: 

The proper iltumination level should first 

be determined. Adjust the target voltage to 2 

or 3 volts above the target-cutoff value. Focus 

the camera on a neutral {(btack-and-white!} test 

pattern consisting of progressive tonal steps 

from btack to white. Open the lens iris just to 
the point where the highest step of the test 

pattern does not rise as fast as the lower steps 

when viewed on a video-waveform oscilloscope. 

Then open the camera lens 1 stop above this 

setting. Thisoperating point assures the maximum 
signal, best gray scate, freedom from "black 
borders", and the sharpest picture. 

Then adjust the grid-No.4 voltage control 

to just discharge the brightest highlight of 

the pattern. 

Next, adjust the grid-No.3 voltage control 

so that the video signal has a maximum value 

consistent with a flat-background signal when 

the lens is capped, This background represents 
the black leve! of the picture. 

The video gain control isadjusted to produce 
maximum ovtput signal without overloading 

camera amplifier, 

the 

the 

From this peint on, the waveform monitor for 

the camera should be used to determine the lens 

opening necessary to produce the maximum desired 
highlight signal as determined with the neutral 

step pattern, and no changes should be made on 
the video-amplifier or image-orthicon multiplier- 

gain controls. 

1f a wider range of tonal values is desired, 

black-stretch circuitry or gamma-correction 

circuitry should be used instead of opening the 

lens further. The high value of signal-to-noise 
ratio produced by the 7295-A permits the use of 

gamma-correction circuitry to achieve a good 

range of tonal values in the picture without 

encountering excessive noise. In addition, 

operation with this correction will prolong the 
life of the tube by reducing the amount of current 

pul led through the target glass. 
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DOS and DON'TS 
on Use of RCA-7295-A 

Here are the "dos"— 

l. 

2. 

3. 

Y. 

Allow the 7295-A to warm up pricr to operation. 

Hold temperature of the 7295-A within operating range. 

Make sure alignment coil is properly aligned. 

Adjust beam-focus control for best usable resolution, 

. Condition spare 7295-A's by operating several hours once 

each month, 

Determine proper operating point with target voltage 
adjusted tc the desired voltage above target-cutoff, 

Open lens before voltages are applied to the 7295-A. 

Here are the "don'ts"— 

Don't force the 7295-4 into its envelope terminal socket. 

Don't operate the 7295-A without scanning. 

Don't underscan target. 

Don't focus the 7295-A on a stationary bright scene. 

bon't operate a 7285-A having an ion spot. 

Don't use more beam current than necessary to discharge 

the highlights of the scene 

Don't operate 7295-A with target voltage greater than 
3 volts above cutoff. 

Don't turn off beam while veltages are applied to 
photocathode, grid No.6, target, dynodes, and anode 
during warmup or standby operation. 

Information furrished by RCA isbelieved to be accurate 
and reliable. However, no responsibility is assumed by 
RCA for its use; nor for any infringements of patents 
or other rights of third parties which may resuit from 
its use. No license is granted by implication or 
otherwise under any patent or patent rights of RCA.
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