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7539 
GRAPHECHON 

Scan-Conversion Storage Tube 

Writing Gun: Magnetic Deflection 
Electrostatic Focus 
Magnetic Deflection 
Magnetic Focus 

Reading Gun: 

Bombardment-[nduced- 
Conductivity Writing 
Capacitance-Charge 

Reading 

26" Max. Length 
3.4" Max. Diameter 

Coaxial Construction 

Two Duodecal Bases 

RCA-7539 

designed for use 

is a sturdy charge-staorage tube 

in data—processing applications 

where signal 

1 i 

infeormation must be continuously 

transformed, with minimum Jloss 

in detai!, from cne time base or 

scanning presentation to another. 

the 75329 provides 

a means of obtaining bright 

in addition, 

displays having a centinuous 

range of halftone information 

under conditions of high ambient 

illumination. 

In a typical 

catian, PP 

cator) 

systems appli- 

fndi— 

information generated by 

fPlan Position 

radar installations is transformed 

by the 7539 into TV-type signals 

so that the 

viewed on direct-view and pro- 

information can be 

jection television menitors., |If 

desired, a large number of such 

monitors may be used to repeat 

the display at locations remote 

from the master—-display unit. 

For example, the 7539 may be used 

in airport-surveiilance appli- 

cations where aircrafi-traffic— 

condition information may be sent 

overordinary Tviypedistribution 

systems todistant cities. Also, 

information from several radar 

installations as well as ground- 

map or special command informa- 

tion picked up by TV cameras 

may be readily mixed and presented 

as a composite display. 

The characteristics of the 7539 are such 

that the stored 

displayed at high-brightness 

information may be extracted and 

levels for a period 
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carresponding to many TV scanning frames. 

Depending on the signal-to-noise ratic required, 

this period may be adjusted from several seconds 

to more than & minute by suitable choice of tube 

operating voltages. 

The resclution capabitity of the 7539 is [5hO 

range rings pep display radius with a respcnse 

of 50 per cent or better. To utilize fully the 

resolution capability of the 7539, the TV monitor 

system must be designed for resolution in excess 

of 1000 TV lines. 

Design features of the 7539 

construction utilizing special 

include a sturdy 

bulb supports, 

locks the electrodes in 

permanent relation to each other, anda precision 

glass beading which 

These 

insure both dependable performance and 

alignment of the coaxia! elements. 

features 

in characteristics from tube to 

Another feature of the 7539 

recessed cavity caps as envelope terminals. 

close uniformity 

tube. 

small 

is the use of 

PRINCIPLES OF OPERATION 

The 7539 has three sections—awriting section, 

a reading section, and a target section-—as shown 

in Fig.l. 

Writing Section 

The writing section contains an electron gun 

consisting of an indirectly heated cathode, a 
control grid (grid No.l}, an accelerating grid 

[grid No.2), a focusing grid {grid No.3), and a 
final acceleratingelectrode [grid No.4) connected 
to the external conductive coating. The writing 

gun produces a high-velocity electron beam which 

is focused electrostatically anddeflected by the 

magnetic fields of external deflecting coils. 

Reading Section 

The reading section contains an electron gun 

consisting of an indirectly heated cathode, a 
control grid (grid No. |}, and an accelerating 

grid (grid No.2). The reading gun produces a 
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Fig.1 -~ Schematic Arrangement of Type 7539. 

medium~velocity electron beam which is focused 

and deflected by the magnetic fields of external 

focusing and deflecting coils. 

Target Section 

The target section contains a target, a 

shading-electrode, and an output~signal electrode. 
The target consists of a very thin layer of a 

high~resistivity material deposited on the front— 

the reading—gun side—of the backplate. The 
backplate is composed of an extremely thin layer 

of metal deposited on the reading-qun side of a 
very fine metal mesh. The backplate aliows high 

transmission of incident writing—beam eiectrons. 

The thin layer of high-resistivity material is 

called the storage layer. The storage layer, 

under normal operating conditions, has a secondary 

emission ratio greater than unity. The storage 

layer also serves as a dielectric for the capa- 

citor formed between the backplate and the front 
surface of the storage layer. 

When the front surface of the storage layer 

is bombarded by themedium-velocity electron beam 
of the reading gun, secondary electrons are 

emitted. Asthe secondary-electron emission ratio 
of the front surface is greater than unity, the 
surface begins tocharge inthe positivedirection. 

under continued bombardment, the surface becomes 

increasingly positive with respect to the output- 

signal electrode until a retarding potential 

of a few volts is built up and equilibrium 

is established. 

The opposite side of the storage layer—the 

back side—is in mechanical and electrical 

contact with the backplate. Because the back- 
plate is at a negative potential with respect 

to the output—signal electrode, a difference of 

potential exists between the two surfaces of the 

storage layer during conditions of equilibrium. 

During the writing process, the high-velocity 

etectron beam bombards the target. It passes 

through the backplate and penetrates the storage 

layer. The resulting bombardment-induced- 

conductivity produced in the storage layer 

lowers the potentials of the front surface 

elements by varying degrees toward the negative 

potential of the backplate. The front surface 

of the storage layer thus acquires a pattern of 

potential variations which corresponds to the 

input video signal. When the writing beam is 
removed, the storage layer gradually regains 

normal resistivity. 

Because the output signal fromany given area 

of the storage layer is a continuous function of 

the input signal, praoviding that area is not 
written beyond saturation, storage of a conti- 
nuous range of halftone information is possible. 

The writing or discharging characteristic of 

the 7539 is a function of writing-beam current, 
writing-beam velocity, scanning speed, and width 

as well as repetition rate of the input-pulse 

signal. 

The change in potential of the storage- 

surface elements caused by writing-beam bombard- 

ment upsets theequilibriumconditions established 

by the reading beam. Secondary electrons, 
produced by reading-~gun bombardment of the 

storage-surface elements that have been driven 

toward the negative backplate voltage by writing, 

are now accelerated to the cutput-signal electrode 

and constitute the output~signal current. The 

reading process, therefore, serves as an erasing 

process by removing the stored potential pattern 

and driving the storage surface back toward the 
equiiibrium value, Because the storage layer 

does not immediately regain its normal resistivity 

after the writing beam is removed, and because 
there is relatively large capacitance between 

the front surface and the back surface of the 

storage layer, a large number of scans are 

required before equilibrium is reestablished. 

The stored signal accordingly "persists" for 

some time,



The readingorcharging characteristic of the 

7539 is a function of backplate potential and 
reading—gun current. Increasing backplate 

potential and decreasing reading-beam current 
result in increased charging time. By suitably 

adjusting these operating values, the reading 

time can be varied from a few seconds to over 
a minute, 

Because the reading process removes the 

stored-charge pattern and brings the storage- 

surface elements to the equilibrium potential 

essential for writing, an erasing process is not 

ordinarily required. 

The maximum number of scanning frames l(copies) 

obtainable during the reading process depends on 

the magnitude of the poctential variations produced 

on the stoerage-surface elements during thewriting 
process, and the minimum value of reading-—beam 

current that can be used inrelation to the noise 

level of the associated amplifier. 

The shading-electrode is used to reduce varia— 
tion inthe equilibrium potential of the storage- 

surface elements as a function of their location 

on the surface. As a result of its action, the 
output signal is relatively free from the effect 

commonly called "shading"”. The shading-electrode 
is operated at a potential somewhat positive with 

respect to that of the backplate. 

DATA 

Generat: 

¥riting Gun Reading Gun 

Heater, for Unitpotential 
Cathaode: 

voltage {AC or DC). . . 6.3 £ 10% 6.3 t 10% volts 
Current ai 6.3 volts. . 0.6 t.6 amg 

Direct Interelecirode 
Capacitances: 
Grid No.1 to all 
other electrodes. . . 7 6 ppf 

Calhode to all 
other eleclrodes 2.8 5 puf 

Dutput—-signal elec— 
trode Lo all 
other electrodes. . . 15 puf 

Backplate to all 
other electrodes. . . 26 pyef 

Focusing Melhod Electrostalic Magnetic 

Deflection Method Magnetic Magnetic 
Deflection Ang]es 

{approx.) . . .. . . 300 3p0 

Gverall Length. . . . . . . . . . . .. 25.5" t 0.5°" 

Maximum Diameier. . . . v e 3.u0" 

Minimum Useful Target Dlameter. e 2,257 

Base: 
Writing Gua . ., . .Tan—Small1-Shell Duodecal 7-Pin 

arrangement 1, (JEDEC Ne.B7-51) 
.Black—Smali~Shell Duodecal 6-FPin 

Arcangement 1, (JEDEC No.B6-563) 
Socket {For either base). . . . . . Alden® No.212FTSC. or 

Cinch No.9Uu6a—12, or 
equivalent 

Reading Gun . 

Bulb Terminals: 

tap (Three) 
Flange. . 

Gperalting Positnon. 

.Recessed Smali Cavity (JEDEC No.J1-21) 
See Dimensional Outline 

. Tube Axis Herizontal, 
or w:tn the Black-Base End Down 

weight (Approx.}. 1.2 1bs 

Max imum and Minimum Ratings, Absolute-Maximum Values:‘ 

OUTPUT—-SIGNAL ELECTRODE-TO- 
BACKPLATE VOLTAGE: 

Positive value. . . . . . . . . . 100 max. voltis 
Negative value. . . . coe e 10 max. voits 

QUTPUT-StGNAL ELECTRODE—~ TO— 
SHADING-ELECTRODE YOLTAGE . 100 max. valits 

QUTPUT-SIGRAL ELECTRODE~TO- 
GRID~ND.2 (Reading Gun) YOLTAGE . 10G max. volts 

OUTPUT-S1GNAL ELECTRODE-TO- 
EXTERNAL CONDUCTIVE COATING 
(Reading Gun) VOLTAGE . . . . . . 100 max. voltis 

SHAD[NG-ELECTRODE-TG- 
BACKPLATE VOLTAGE . . . . . . . 100 max. volts 

SHADING~ELECTRODE-TO- 
EXTERNAL CON?UCTLVE COATING 
Reading Gun) YOLTAGE . . PR 100 max. valts 

BACKPLATE-TO-GRID-NO. Y 
{(Writing Gun) YOLTAGE . . . . . . 100 max, volts 

Voltages are referred to cathode of respective gun 
uniless otherwise indicated 

¥riting Gun Reading Gun 

GRID-NO.4 VOLTAGE 11000 max, - vollis 

GRID-NO.3 VYOLTAGE 3000 max. - volts 
GRID-No.2 VOLTAGE . . . 300 max. 2500 max volts 

GRID-N¢.1 VOLTAGE: 

Megative bias value ., 180 max. 0 max. volts 
* 0 min., volts 

PEAK HEATER-CATHQDE 
VOLTAGE: 

Heater negative with 
respect to cathode. 125 max. 125 max, volls 

Heater positive with 
respect to cathode. 10 max. 10 max., voits 

Typical Operating Conditions and Characteristics: 

Voltases are referred to ground® 
ess otherwise indicated 

Friting Gun Reading Gun 

Grid-No.4 Voltage . . Q - valts 
Grid-No.3 Voliage 

for Focus . . . «7000 to -9000 - volts 

Grid-No.2 Voltage . ~9800 0 to-30% volts 
Grid—No.t—to-Cathode 

voltage for Beam— 
Current Cutoff. -U0 to —-100 ~40 to -100 volts 

Cathode Yoltage . ~10,000 —=2000 valis 

Cathode Current: 

Maximum QOperatin o 
value (Approx.J . . 50 200 pa 

Maximum Zero-Bias a 
Value . . 3.8 ma 

Focusing-Coil cUrrentED - 23 ma 

Backplate VoltageV. -t to -7 voits 

Shadlng—E]ectrode 
Voltage . . . 10 valts 

OQutput-Signal- r-'1ectrode - 
voliage . . . e 0 volts 

Maximum Circuit Values: 

¥riting Gun Reading CGun 

Grid-No.1-Circuit 
Resistance. . 1.5 max. 1.5 max. megohms 

Characteristics Range VYalues for Equipment Design: 

Note Min., Mox. 

Peak OQutput-Signal Current. . . . 1 0.3 - pa 

Relative Response of Output 
vigeo Signal. . . . . . R 2 50 - % 

Maximum Time Lo Erase Stored 
Signal to 10% of Value 
Immediately Following Writing . - - 30 sec 

Minimum Number of Discernible 
Qutput—Signal Levels. . . . . . 3 [ - 

Storage Factor for Essentlially 
Saturated Writing . . . . . . . 1.4 3 — ua-sec 

Note 1: Under the following conditions: The writing-gun 
beam i smocdulated with pulses whose half-amplitude



Nole 2: 

Note 3: 

Note u: 

duration Is between £.5 and 1.0 microsecond., The 
modulated beam scans the back side of the targel 
10 produce a PPl dlsplay of 150 concentric rings. 
The 150th ring utilizes the maximum usable diameler 
of the storage-tube target. 

PPl radlal-scan repetitlion rate. 1000 cps 

PRI radlel range perlod. . . . . . . 610 psec 

PP| scen rotational rate {Approx.)} . 6 rpm 

The reading-gun beam scens the fronl side of Lhe 
target to produce a square raster whose usable 
edgés (exclusive of blankeg portions) are tangent 
to the usable targel clroumference, 

Vertlcal scan rate . . . . . . . . 50 cps 

Haorlzontal scan rate . . ., . 28350 cps 

fFrames ger second. . . . . . . . . . 30 

Flelds per frame (Interlaced). . . . 2 
Lines ger frame, . . . . . . . . . . 5 
Actlve f1eld tlme. . . . . . . . . . 30 % 

Actlve line time . . . . . . . . . . B3 % 
Aspect ratlo . . . . . . . . .. 1 

The reading~beam current and/or backplate voltage 
I's adjusted so that the output signal from the 
range rings drops to approximately 50% of Its 
Tnitlal Tevel in one PPl rotatlonal period. 

Relatlve response of output videosignal 1s 
deflned by the expresslon h/H in per ceni where 
*H" 1s the peak-to-peak value of outputi signal 
produced when the reading beam 15 scanninga 35- 
concenlrlc—rlnq display Immediately followin 
writing and "h* is the peak-to-peak valuve o 
ouwtput signal produced when the reading beam Is 
scannlng a 150—concentric—ring dlsplay immedlately 
followling writing. Thisrailo Is determined under 
the same writing and reading conditions of Note 1 
excepl the wrltlng section s Infilally scanned 
Lo produce the PPI display on the target aof 35 
concentrlc rings and then, atler erasuvre, is 
scanned to produce the PPI dispigy on Lthe target 
of 150 concentric rings, 

The minimum number of dlscernible output-signal 
levels |s deflned as the number of output-slgnal 
lTevels, each relaled {o a different Input signal, 
which can be Just distingulshed from each other 
regardiess of their relative locatlon on the 
storage surface. 

Sterage factor is defined as the product of the 
Inltlal value of the peak amplitude of the output- 
signal current (above background or equillbrlum 
Tevel) and the timerequired for the peak amplltude 
of the output-signal current 10 drop to 50% of 
its inftial value. 

* 
Alden Products Company, 
Mnss. 

Cinch Manufacturing Corparatton, 
Chlcago 24, 11tinois. 

The maxinun ratings In the tabulated data are established 
In accordance with the following definltion of the Abso~ 
lute-Noaximun Rating Systemfor ratlng electron devices 

Absolute~Max|mum ratinqs are 1Imiting values of opera-— 
ling and environmental conditlons applicable to any 
electron device of a specified type as defined by its 
published data, and should nol be exceeded under the 
warsl probable conditlons, 
The devlice manufacturer chooses these valpes ta provide 
acceptable serviceabillty of the device, taking no 
responsibility for equipment varlatlons, environment 
variatlans, and the effecls of changes in operating 
condltlons due to varlatians in device characteristics 
The equipment manufacturer shoula design so that 
Inltlally and throughout life no absolute-maximum value 
for the Intended service i3 exceeded with any device 
under Lhe worst probable orerating candltions with 
respect to supply—-voltage variatlon, equipment component 
veérlatlon, equipment control ad{ustmenk, 
slgnal variation, environmenta 
tlons in device characlerkstics. 

Stetic blas-voltage value should never be lgss negative 
then vaiue requlred for beam cutoff. 

To prevent the possibility of inadvertanily exceeding 
these ratings, It |Is recommended that the cathode 
should be connected to the center tap or one side of 
heater transformer. 

External conductive coatings of 
be grounded. 

117 N. Main Sireet, Brocktion, 

1026 S. Homan Avenue, 

oad variation, 
conditlons, and varla- 

the 7539 should 

AdJust for optimum stored-slgnal uanlformity, 

O peak value. 4verage cathode current is much lower due 
to nature of radar video signals. 

4 Writing gun must never be operated at zero-blas vollage. 
imal 

With Synironlc F10B Focusing Coll, or equivalent. 
Focusin?—coi1 alr—gap should be approximately 6.5° from 
target flange. 

J adjusted for deslred storage—time characterlstics. 

OPERATING CONSIDERATIONS 

ffandling. The 7539 should preferably be 

transported or handled with either the black-base 

end down or with the tube axis horizontal to 
prevent any loose particles within the tube from 

striking the storage surface and adhering to it. 

Care should be taken to prevent striking the 
glass—to-metal seals. Such rough treatment wil 
cause either immediate or delayed cracking of 

these seals. 

Shielding. Electrostatic, magnetic, and 
light shielding are required by the 7539 for 

satisfactory performance. 

Electrostatic shielding of the target section 
must be provided to prevent external radiation 

frem causing spurious signals in the output 
circuit. This shield must make good electrical 
contact with the external conductive coatings of 

both the reading section and the writing section 
of the 7539. A suitable contact to each of the 

external conductive coatings can be provided by 

phosphor—-bronze spring-finger ring contacts 

close to and on each side of the backplate flange. 

Holes for terminal leads should be made through 
the shield material. 

Magnetic shielding of the 7539 and its focusing 

coil and deflecting coils must also be provided 

to prevent external magnetic fields fromaffecting 

the writing-gun beam and the reading-~gun beam, 

and therefore, tube performance. The amount and 

nature of the shielding necessary is dependent 

on the location and intensity of the magnetic 
fields produced by the components of associated 

equipment. The use of a canister—type shield 
made of a high—permeability material is suggested. 

The canister wall should be at least 1/32" thick 
with provisiens for adding additional layers of 
shielding material if they are required. 

Light shielding, which may be provided by 
either the electrostatic or magnetic shielding, 
is necessary because the storage—layer material 

of the target is photoconductive. Failure to 
provide adequate light shielding for the 7539 

results in unstable output—current storage-time 
characteristics and unsatisfactory erasing 
performance, 

Operating Position. The 7539 may be operated 
either horizontallyorvertically with the black- 

base end down. Support for the 7539 can be 

effected by mounting the tube on a set of right- 
angle "V" blocks within the magnetic shield, 

Suitable straps may hold the tube inplace. Care 
must be taken, however, not to exert excessive



radial forces on the glass necks of the tube. 

The V-blocks shcould be of a nocn-magnetic material 

and should support the tube at no more thanm two 

axial positions. 

Terminal Connections. 
black and the tan duodecal bases fit a duodecal 

socket. Connection tc the backplate flange may 

be made by aspring—~loaded contact bearing against 

the rimof the flange. Connections to the output- 

signal electrode, the shading electrode, and 

grid No.4 of the writing-gun section are made to 
recessed small cavity caps. 

The pins of both the 

Deflection Considerations. The writing beam 
may be deflected by either amechanically rotating 

pair of coils diametrically opposite each other 

or by two stationary pairs of coils. In the 

latter case, one pair is used for horizontal 

deflection; and the cther, for vertical deflection. 

When a rotating pair of coils is used, 

centering of the undeflected writing beam, as 
required for a PPl scan, may be accomplished by 

means of 2a centering device of eithertheelectro- 

magnetic or permanent-magnet type. This device 

is mounted on the writing—gun neck behind the 
rotating deflecting coils. 

When stationary coils are used, centering of 

the undeflected writing beam is preferably accom— 

plished by passing direct current of the required 

value through each pair of deflecting coils. 

Application will govern the choice of de— 

flecting yokes for the reading and writing guns, 

It is recommended that egquipment designers select 

yokes providing defiection angles of at least 

50° even though the tube reguires substantially 

less deflection. The use of defiecting coils 

providing at least 50° deflection minimizes 

cross-secticnal beam-distortion effects. 

For PPl to TV-scan conversion, any of the 

deflecting coils in the Syntronic™ Yi5-5, YI7-5, 
¥25-R or Y27-R series, or their equivalents, are 

suggested for the writing gun. Deflecting coils 

in the Syntronic Y!16~6 series, or equivalents, 

are suggested for the reading gun. 

Positioning of the Deflecting Coils and 

Focusing Coil. Because the glass necks of the 

7539 have mutual axial alignment and in turn are 

each aligned with the undeflected beams of the 

writing and reading guns, theexternal deflecting 

coils and the focusing coil must be mounted 
coaxially with the necks to prevent distortion 

in the scan-conversion process. Interference to 

writing—gun and reading-gun beam formation by 

the magnetic fields of these coils is minimized 

if the axial-position limitations shown in Fig.2 
are observed. 

Having noted these limitations, the designer 

may position thedeflecting coils and the focusing 

coil where they may best serve the requirements 

* S{ngroqic Instruments, Inc., 100 Industrial Road, Addison, 
i1linois. 

of this particular system, 
following considerations: 

keeping in mind the 

I. Power requirements for the deflecting coils 

increase as ithe yokes are moved closer to 

the backplate flange. 

2. Cross—-sectional beam-distortion effects 
resulting from off-axis deflection increase 

as the yokes are moved closer to the back- 

plate flange. |f yokes designed for 509 
total deflection angle ormore are used, this 

consideration is of secondary significance. 

3. Resolution capabilities of the 7539 are 

slightly improved as the reading—gun focusing 

coil is moved closer to the backplate flange. 

4. The overall effect of pattern distortions 

associated with beam scanning of a flat 

target isminimized if the effective deflec— 

tion center of each yoke is located equi-— 

distant from the backplate flange. 

5. Depending on the physical and electrical con- 

figurations of the reading-gun def!ectingcoifs 

and the focusing coil chosen, moderate spacing 

between these components should be used. 

TARGET SECTION 

WRITING SECTION 
A 

READING SECTION 
L ™ A [ 

DEFLECTING 

BackpLaTE  COILS 
GE 

DEFLECTING 
€Ol 

o 
zr el Moo 
L——fiéuMAKn-aLm-7~MAX.———J‘%5:$EgfiZNE 

F FOCUSING 
coiL 

92CS-10537 

Fig.2-Limitations to be Observed in Positioning 
External Deflecting and Focusing Coils for Type 75390. 

Power-Supply and Gun-Lontrol Considerations. 
Typical power-suppiy and gun—control circuits for 

use with the 7539 are shown inFig.3. This figure 
also shows in block-diagram form the associated 
equipment required for operation of the 7539, 

The coupling capacitors C7 and C, ., of the 

writing— and reading—gun control circuits have 

much higher voltage ratings, and therefore are 

larger, than the capacitors normally encountered 

in video circuitry. Stray wiring capacitance in 

these circuits should be minimized by using 
short, direct leads wherever possible. 

The externat conductive coatings of the 75390 

should be grounded not only for safety reasons, 

but alsc to prevent excessive pickup of noise 

by the target section. 

Because the cathodes of both guns are at 

high negative voltages, the transformers used to 

supply current to the heaters as well as the



TARGET SECTION 

WRITING SECTION 
e 

b 
READING SECTICN 

A 

Cl'. 

A1l resistors may have tolerance of +10 per cent 
unless otherwise indicated 

0.1 uf, paper, 400 v working voltage 
Cz: 0.1 uf, plastic film, 5 kv working voltage 
Cy. 

Cy: 
Cg: 

Cy: 20 uf, electrolytlc, 150 v 
worklIng voltage 

4 uf, eleclrolytic, 150 v worklng voltage 
0.5 uf, paper, 200 v warking voltage 

Cqp: 0.05 pf, plastic film, 15 kv 

Cg: 
workling voltage 

1 uf, paper, 100 v working vo)tage 
Cg: 0.1 uf, paper. 200 v worklng voltage 

C1g! 0.1 pf, plastic fllm, 3 kv werking voltage 
Cyy: 4 pwf, electrolytic. 150 v working voltage 

Ciz. 

S 

Kz: 

KJZ 

Ky: 

Kg: 

Kfi: 

Kg: 

C13: 20 pf, electrolytic, 150 v 
working voltage 

S.P.5.T, relay, normaltly copen, Vvoltage 
raling is dependent on particular scan- 
tailure circult used. 

S.P.5.Y, vacuum relay, normally closed. 
Insulated for 15 kv, 

5.P.5.T. relay, 10-second lime-delay, 
normally open, 117 v ac 

$.P.S.T. relay, normally closed, 117 v ac 
insulated for 3 kv, 

5.P.5.7. relay, 10-second time-delay, 
normally open, 117 v ac 

5.P.8.T, relay, normally open, Voltage 
rating is dependeni on particular scan- 
faflure circuit used. 

5.P.5.7. relay, normally open, 
tnsulated for 3 kv. 

117 v ac. 

Ry: 2 megohms, 5 waits, 2500 volts 
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I CIRCUIT CIRCUIT = 

FIG.4 
N WRITING=- NPUT ] ot s SYNC SSYNCHRONIZED WITH 2-KY AC SUPPLY VOLTAGE. 

— RATOR AMPLIFIER AMPLIFIER BENERATO + 

smcwnoé) RADAR6 Q &To REMOTE 
VIDEQ INPUT TRIGGER VIDEO MONITOR 
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MONITOR 92CL-10534 

Ryp: 300000 ohms, 2 walls 
R3, Ry: 200000 ohms, 1 watt 

Rg, Rg: 300000 ohms, 1 watt 
R7: 15-megohm potentiomeler, |RC iype HV-15, 

or equivalent 

Rg: 7 megohms, 25 watls, 10000 velts 
Rg: 10000 ohms, 10 watis. adjusiable 

Ryg: B200¢ chms, 1/2 walt 
Riq: 100000-ohm poientiometer, 1/2 walt. 

Bias~-voltage conirol. 

Ry2. Ri3: 33000 ohms, 1/2 watt 
Ryy: t megohm, 1 watt 
Ris: 39000 ohms, 1 watt 
Rig: 10000-ohm potenliometer, 1/2 wati. 

Uniformity control. 

Ry7: 1 megohm, 1 watl 

Ryg: 100000-chm poientiomeier, 1/2 watt. 
Bias~valiage conirol, 

Rig, Rpg: 33000 ohms, 1/2 watl 

Rzy: 82000 ohms, 1/2 walt 
Ry: 10000 ohms, 10 watis, adjustable 
Ty: Heater transformer with secondary 

insulated for 15 kv. 
Ty, T3: Heater transformer 
Ty: Heater transformer wlth secondary 

insulated for 3 kv. 

Fig.g-Typical Power-Supply and Gun-Contral Circuits with Block Diagram 
of Associated Equipment for Type %539. 



sources of control—grid signals must be adequately 

insulated from ground. It is recommended that 

the cathode of each gun be cennected directly to 

the mid-tap of its asscciated heater winding. 

The high voltages at which the 7539 is 

ocperated may be very dangerous. Great care 
should be taken in the design of apparatus to 

prevent the operator from coming in contact with 

the high voltages. Safety precautions include 
the enclosing of high-potential terminals and 

the use of interlocking switches to break the 
primary circuit of the power supply when access 

to the equipment is desired. 

in the use of high-voltage tubes, it should 

always be remembered that high voltages may appear 

at normally low—potential points in the circuit 

as a result of capacitor breakdown or incorrect 

circuit connections., Therefore, before any part 
of thecircuit is touched, the power—supply switch 

shoul!d be turned off, and both terminals of any 

capacitors grounded. 

Fairlure of Scanning. 

while either beam is turned on may permanently 

damage the target. Provision should therefore 
be made to cut off beam current of both guns 
automatically incase of scanning failvre, Cutoff 
may be effected by making the control grids— 

grid No.l of thewriting gun and the reading gqun— 

sufficiently 'negative with respect to the gun 

cathodes. The beams must be cut off nearly as 

rapidly as the decrease in scanning current occurs. 

The protective circuit for the 7539 should be 

capable of cutting off the writing beam and the 
reading beamwithin 50mil(iseconds after scanning 
failure. The protective circuit may be actuated 

by a tube that is controlled by a portion of the 

scanning pulse voltage developed across the 

deflecting coils. It is important that the 

horizontal and vertical scanning each independently 

actuate the protective circuit in case either 

should fail. 

Regulation of Bias Supplies. Because the 
output signal and reading duration are critically 

dependent on the beam current of both the reading 
gun and the writing gun, it is essential that 

grid-No.| bias supplies have good regulaticon if 

variations inoutput signal and in reading duration 

are to be avoided, In addition, the voltage 

supply providing the writing-beam accelerating 

potential must have substantially less ripple 
than is permitted in ordinary cathode-ray tube 

circuits. Ripple in this supply shouid be kept 

to a value substantially less than 0.} volt. 

Crosstalk. At a writing—gun accelerating-— 

electrode (Grid No.4} voltage of 10 kilovolts, 
less than 20 per cent of the writing—beam current 
appears in the output-signal electrode circuit. 

For most applications, writing beam current is 
low and feed-—through is not discernible in the 
outout display. However, if cancellation of 

crosstalk is desired, simple mixing, in opposite 

phase or polarity, of a writing—beam sample with 

Failure of scanning 

the output signal of the tube should be adequate. 
RF carrier separation techniques need not be 

used. Operating the writing gun of the 7539 
at reduced accelerating voltages also reduces 

crosstalk toanegligible value but this procedure 

also reduces tube resclution. 

Reading Duration Control. Reading duration 
may be adjusted by control of reading-beam current 

and to a lesser degree by control of backplate 

voltage. The basic control cf this performance 

characteristic should be effected by adjustment 
of reading—gun beam current. 

Erasure, Ordinarily there is no need fto 

program an erasing Sequence but under certain 

conditions—such as radar-range changes—rapid 

clearing ¢f information may be desirable. The 

following procedure should be used for erasure: 

I. Simultaneously adjust backplate voltage to 

+50 volts, shading-electrode voltage to —25 
volts, and the reading—-gun grid-No.l bias 

voltage to O volts. 

2. After a |0-second interval, readjust back-— 

plate- and shading-electrode voltages to 

their normal cperating voltages. 

3. Allowa |O-second interval before read)justing 
the reading-gun grid-No.| bias voltage to 

its normal operating voltage. 

4. An additional |0-second delay permits asso- 

ciated equipment to regain stability. 

As indicated in Fig.4, the erasing sequence may 

be effected by using time-delay relay circuitry. 

Video-Drive Considerations. |Information to 

be stored by the 79539 should be applied as a 

video signal to the control grid (grid No.!l) or 

the cathode of the writing gun. Video signals 

are treated the same as if they were to be dis~ 

played on ordinary cathode—ray display tubes. 

Grid-No.| bias voltage is first adjusted to cut— 

of f completely writing—-beam current. An un- 

blanking pulse, coincident in time with the 

writing—beam scanning waveform, is then applied 

to grid No.l to allow the writing-beam current 

to reach the threshold of writing., For PPI 

displays, a larger writing—-beam current is 

required to obtain this threshold at the edges 
of the PP} pattern than is reguired at the center. 

The necessary current waveshape is obtained by 

additively mixing a sawtocth waveform with the 
basic rectangular unblanking pulse. The amp!itude 
of the sawtooth component depends on the range 

and azimuth repetition rates, and the scanning 

times associated with the particular radar system. 

The video signal may be elther mixed with this 

composite unblanking signal and applied to grid 
No.l of the writing gun, or the video signal may 
be applied directly tothe cathocde of the writing 

gun with the composite unblanking signal applied 
to grid No,| of the writing gun. Regardless 

of the method used, the amplitude of the videc 

signal is dependent on the particular parameters 

of the radar system used.
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A1l resistors may have tolerance of tI0 per cent unless otherwise indicated 
€i. Ca: 1 uf, paper, Ky: §.P.S.T. relay, normally cpen, R;: 1000-ohm potentiometer, 

100 v working voltage 117 v ac 1/2 watt. Storage- 
Ky: §.P.S.7. relay, 10-secong Ry: 43000 ohms, i watt ) time control. 

time-gelay, normaily ciosed. Rp: 1000 ohms, 1/2 wait Rg: 2000 ohms, 1/2 watt 
117 v ac R3: 62000 ohms, 2 watis Rg: #7000 ahms, 1/2 walt. 

Kot 3 P.D.T, relay, 117 v ac RB‘ 6200 ohms '1/2 watil Representatlive value. 

. P 1 - 4- ’ Sw: D.P.S.T. momeniary contact K3: 5.P.S.T. relay, 20-secord Re: 330 ohms. 1/2 watl 
time-delay, normally closed, S° . {spring return), normally 
117 v ac Rg: 10000 ohms, 1/2 watt op?T.h "Push-to-erase" 

Sw ch. 

Fig.q - Output Circuit 

Video-Amplifier Circuitry. Typical video 

amplifier circuits for the 7539 are shown in 

Fig.5. In most applications, the peak-to-peak 

output signal current of the 7539 is inthe order 

of tenths of a microampere. Video amptifiers 
should, therefore, be designed for high gain 

and low noise. A cascode-type preamplifier 

followed by appropriate high-peaker stages is 

highly recommended because of the extremely low 

equivalent-noise-input current that can be 

realized with this type of amplifier system. 
For example, such a system designed for a noise- 

equivalent bandwidth of I8 Mc may have an 

equivalent-noise-input current of less than 0,02 

microampere rms value. An amplifier having a 
noise-equivalent—-bandwidth of at least I8 Mc is 
necessary to fully utitize the capabilities of 

the 7539 in scan-conversion systems employing 
945 lines per frame and 30 frames per second. 

The designer may wish 1o add one or more 

video-amplifier stages between the cascode pre— 

amplifier and the high-peaker stage. It is good 
practice to amplify the output signal from the 

cascode preamp!ifier to a high level—avoiding 
overload conditions—before feeding the signal 
inte the high—peaker stage. In Fig.5 the output 
signal of the preamplifier stage is approximately 

0.25 volt, If additional amplification is 
desired, one or two video—amplifier stages each 

having a gain of 5 are recommended. 

and Erasing-Sequence Circuit for Type 7539. 

SET-UP PROCEDURE 

The following steps should be followed when 
first ptacing the 7539 in operation: 

I. insert the 7539 in its mount, position the 
external deflecting and focusing coils, and 
attach sockets. 

2. Make certain that the deflection circuits 

are functioning properly to cause the beams 

to scan the target. 

3. B8e sure the grid-No.| voltage of each gun is 
adjusted beyond beam cutoff and then apply 
voltages as indicated under Typical Operation. 

This procedure is essential to avoid possible 

damage to the target. 

4, Adjust the reading—-qun grid-No.| bias voltage 

so that a picture of the 7539 target becomes 

visible on the system display monitor. 

Adjust reading—beam deflection circuitry as 
required. In a typical PPl to TV system, 

the edges of the useful target area should 

lie tangent to the reading raster. 

Adjust reading-gun focusing-coil current for 
sharpest picture of the 7539 target as seen 

on the system display menitor. 

Set backplate voltage to-4volts and reading- 

gun grid-No.2 voltage to -25 volts, 

Without applying the input video signal,



CASCODE VIDEC PREAMPLIFIER 

Ry 
CB l SEE NOTE 3 

HIGH-PEAKER STAGE 

+ (O—y + O 
s L VIDED DUTPUT 
205V 4 SIGNAL TO 

200 vV +=:C| @ZOMA— Zq NEXT STAGE 

@zoma T Rzl 

= Cq 

Cs 

TYPE 
c2 584.2/417-A o——i| 

VIDEC SIGNAL éae 
FROM 

OUTPUT-SIGNAL { 
ELECTRODE OF Ry Lcg 

7539 

J_: 92CM-1053% 

All resistors may have tolerance of 10 per cent 
uniess otherwise indiceted 

Cq: 10 pi, electrolytic, 450 v working voltage Rg: 200 ohms, 1/2 watt 

Cp: 0.1 uf, paper, 100 v working voltage Rg: 680 ohms, 1 watt 

C3: 10 uf, electrolytic. 450 v working voliage Rip: 4700 ohms, 1/2 watt 

Cy: 0.01 pf, paper, UL0O v working voltage Ry1: 200 ohms, 1/2 watt 

Cs: 0.22 uf, paper, 200 v working voltage Ry2: 1 megohm, 1/2 watt 

Ce: 0.001 uf, ceramic disc, 600 vworking voltage R13: 82000 ohms, 1/2 watt 

C7: 500 uf, electrolytic, 25 v working voltage Ryy: 1 megehm, 1/2 watt 
Cg: 0.22 pf, paper, 400 v working voliage Ry5: 5600 ohms, 1/2 watt 

Cp, Cyg: 8D uf, electrelytic, 260 vworking voltage Ryg: 22000 ohms, 1 watt 
Ciy1: 150 wf, mica, 500 v working vcltage Ry7: 750 ohms, 1 walt 

Cizt 20 to 200 puf, ceramic trimmer, 500 volis. Ryg. R1g: 3600 ohms, 2 watts, 5percenl tolerance 
This trimmer provides compensation cver a Rpp: 1000 ohms, 1/2 watt, 5 per cent tolerance 
range of 30 lo 50 wuf for the high- e, h ; Pt 
frequency—responsz altenuation caused by 21} 3700 chms, 172 wa 
the capacitance at the 5842/417-4 grid. . 

c. f Tectrolyl L 11 NOTE |: BECAUSE THIS !S A LOW—IMPEDANCE PART OF 
130 300 wf, electrolylic, 150 v working voll89e rur ciReylIT, THE 5842/417-A SHOULD BE LOCATED 

Cyy: 0.1 wf, paper, 400 v working voltage CLOSE TO THE 7539 TO0 PERMIT USE QOF A SHORT, 

L1 § wh DIRECT INPUT LEAD TOMINIMIZE STRAY INPUT CAPAC(— 
Ly: 10 zh TANCE. THE CONNECTION §ROM THE SBU2/N17~A PLATE 
z TO THE 6BQ7~A CATHODE MAY BE A LOW—IMPEDANCE 

Lyt 5 ph CABLE UP TQ 18" IN LENGTH. 
Ly: 10 ph NOTE 21 VALUES SHOWN FOR Ly, Lj, Ly, Ly, Ry, 
Ry: 330000 ohms, 1/2 watl Rig, R17. AND Rp71 ARE sPPROX MATE VALUES FOR AN 
Rs: 270000 ohms, 1/2 watt AMPLIFTER BANDWIOTH OF 15 Mc. THE INDUCTORS 

. SHOULO BE SLUG-TUNED FOR INDIVIDMAL TRIMMING OF 
::3: sggoghgzmsé i’;it:a“ THE FREQUENCY RESFONSE CHARACTERISTIC, 
R 12000 ohms. 2 watis NOTE 3 THE INDIYIDUAL DESIGNER MAY WiSH TQ ADD 
5: ‘ . QONE OR MORE ADDITIONAL VIDEO-AMPLIFIER STAGES 

Rg: 510000 ohms, /2 watt BETWEEN THE CASCODE PREAMPLIFIER AND THE HIGH-— 
R7: 750 ohms, 2 walts PEAKER STAGE. 

Fig.s -Typical Video Preamplifier Circuit and High-Peaker 
Amplifier Circuit for Type 7539. 

adjust writing—qgun grid No. |l and/or unblanking 2. Apply video signals le.g. range marks! to 
signal level so that bombardment of the 7539 produce writing pattern. Adjust input video— 

target by the writing beam is just evident. signal amplitude to a value just below that 

Adjust writing—beam deflection circuitry which produFes V|sua|.eV|dence of crosstatk 

as required. on system display monitor. 

Adjust the shape of the sawtooih waveform 3. Adjust writing-gun grid-wo.3 voltage for best 
which is superimposed on unblanking pulse focus of writing pattern as seen on system 
and concurrently adjust writing—gun grid-No. | display monitor. 
bias volitage for threshold writing over all 14, Readjust reading—gun grid-No.2 voliage for 

areas encompassed by the writing scanning 
pattern. 

Adjust reading-gun grid-No.l bias voltage so 

that writing is just below threshocld. 

minimum variation of intensity of output 
signals. At optimum value of reading—-gun 

grid-nNo.2 voltage, the cutput display will 

show mare detail than otherwise.



I15. Apply video signal which is to be processed REFERENCES 

for dlspiay. L. Pensak, "Picture Storage Fube”, Electronics, vol,22 
. . . No.7. pp.B4-8B8 (July, 1949 

I6. The reading-gun grid~No.l bias ‘voltage rflay L. Pensak, "Phe Graphechon-—d Picture Storage Fube”, RCA 
now be adjusted to give the desired reading Review, Vol.X, No.1, pp.59-73 (March, 1949 

duration li.e.display persistence). Secondary A.H. BenaerandL.M. Seeber er."GraphechonVrttp Charac- 
control of reading duration may be effected fg;l‘)st‘cs » RCA Review, vol.XII, No.2, pp.230-250 (June, 

by adjustment of baCAkp]ate VO'Fage WHLhINn  y knolt and B. Kezan, "Storage Fubes and Their Basic 
range shown under Typical Operation. Principles”, John wiley & Sons, Inc., New York, {1952). 

D0S and DON'TS 
on Use of RCA-7539 

Here are the "dos"— Here are the "don'ts"— 
I. Handle the 7539 with care. 1. Don't strike glass-metal seals of the 7539. 

2. Use extreme caution when installing the 7538. 

3. Be sure that both beams are always cut off 

before applying operating voltages. 3. Don't use excessive writing-beam current. 
4. Operate the reading gun first so that effects 

of subsequent writing-beam operation may be 

aobserved on monitor, 

2. Don't operate the 7539 without scanning. 

The significance of each of these "dos” and "don'ts” in 

obtaining optimum performance from the 7539 is explained 

in the preceding pages of this bulletin. 

Information furnished by RCA isbelieved to be accurate 
and reliable., However, no responsnbllaty is assumed by 
RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
its use. No license is granted by implication or 
otherwise under any patent or patent rights of RCA.
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Fig.6 - Typical Storage Characteristic 

of Tybe 7530. 
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Fig.7—Typical Resolution Characteristic 

of Type 7539. 
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Fig.8 - Writing-Gun Control-Grid Characteristics 
of Type 7539. 

Fig.g - Reading~Gun Control-Grid Characteristics 
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of Type 7530. 



DIMENS IONAL OUTLINE 

WRITING END 

TAN BASE 

SMALL-SHELL 
DUODECAL 7-PIN BASE 12.75" 

ARRANGEMENT I, 75, 
JEDEC M2B7-51 %.25 
(NOTES 13) 

— le— 134" +.06" 

EEAGe i 
coaring  ~~_fil|r]i 

| 
X |! 275" ‘i o 

I 

GRID N24 325" 
RECESSED SMALL Yo 

CAVITY CAP e 
JEDEC N2JI-2I . 

(NOTE 2) 
— | 3.40 

BACKPLATE T [Cmax 
FLANGE I 258" 
(METAL) 1 5% 

OUTPUT-SIGNAL 3.25 
EL DE T 

RECESSED SMALL -0 
CAVITY CAP 

JEDEC N°JI 21 
(NOTE 2) 

AN |l SHADING' ELEC TRODE 
B I [1]  RECESSED smALL 
! : CAVITY CAP 

i JEDEC N2 i-2) 
dklg (NOTES 122) 

l, 75" 
2" 

EXTERNAL 
C.ONDUC.TIVE/ 
COATING | 

— le—1.44"£.06" 

SMALL-SHELL 
DUODECAL 6-PIN BASE 

ARRANGEMENT |, 
JEDEC N2B6-63 
(NOTES 12.3) 

BLACK BASE 

READING END 
Q2CM-10518 

ENLARGED DETAIL 
OF TARGET SECTION 

L &L L EF 

- ’ ” 

r—‘ 125" 

. 1007 METAL .10 8" 
.080"7 09" 3.40" 8., 
MAX, t.2 I [ hax. i 

¥ ;; 
|.oo” 1 METAL I 
£.09" 150 

£.10 
b - 8" 

7 —_L 

3.00"¢ .07 —» L 
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NOTE I: THE PLANE THROUGH THE TUBE AX1S5 AND THE KEY OF 
EITHER DUODECAL BASE MAY VARY FROM THE PLANE THROUGH THE 

TUBE AXIS ANDG OF THE SHADING-ELECTRODE CAP BY AN ANGULAR 

TOLERAKCE OF +10°MEASURED ABOUT THE TUBE AX(S. 

NOTE 2: THE PLANE THROUGH § OF THE OUTPUT-SIGNAL-ELECTRODE 
CAP AND GRID-No.% CAP MAY VARY FROM THE PLANE THROUGH § 
OF THE SHADING-ELECTRODE CAP AND THETUBE AXTS BY AN ANGULAR 
TOLERANCE OF 107 MEASURED ABOUT THE TUBE AXIS. 

NOTE 3: THE AX1S OF EITHER DUODECAL BASE WILLKOT DEVIATE 
MORE THAN 20 IN ANY DIRECTION FROM THE AXIS OF THE TUBE 
ENVELOPE.



BASING DIAGRAM 

WRITING SECTION 

End View of Duodacal 7-Pin Base Depicted by Salid Lines 

PIN 1: HEAVER 

PIN 2: GRID NO.: 

PIN 6; GR!D NO.3 

PIN 7: HO CONNECTION 

PIN 10: GRID HG.2 

PIN 1}: CATHODE 

PIN 12: HEATER 

CAP ON WRITING 
GUN SIDE OF 
FLANGE (Cap located 
on side of tube 
opposite base key): GRID NO.4, EXTERNAL 

CONDUCTIVE COATING 

READING SECTION 

End View of DPuedecal 6-Pin Base Depicted by Dashed Lines 

PIN L: HEATER 

PIN 2: GRID NO.! 

PIN 6: GRID NO.2 

PIN 10: HO COMNECTIOQN 

PIN 11; CATHOOE 

PIN 12; HEATER 

C: EXTERNAL CONDUCTIVE COATING 

TARGET SECTION 

FLANGE: BACKPLATE 
CAP ON READING 

GUN SIDE OF 
FLANGE (Cap located 
on side of tube 
over base key): SHADING £LECTRODE 

CAP ON READING 
GUN SIDE OF 
FLANGE (Cap Jocated 
on side of tube 

opposite base key): OUTPUT-SIGNAL ELECTRODE
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