7183

DISPLAY STORAGE TUBE

Writing Gun: Magnetic Deflection,
Electrostatic Focus
Viewing Gun: No Deflection,
No Focus

Direct-View Type
4"-Diameter Display
Non-Equilibrium Writing
Grid-Control Reading (Viewing)

5"-Diameter Bulb
{1-5/8" Overall Lengtn
Writing-Gun Neck
Viewing-Gun Neck

TENTATIVE DATA

RCA-7183 is a b-inch display storage tube of
the direct-view type designed for use in appli-
cations where it is desired to have a bright,
non-flickering display of stored information for
20 ormore seconds after
writing has ceased.
Practical applications
of the 7183

airplane—cockpit

inciude:
radar
airport
data
including

display;
surveillance;
transmission
half-tones; and visual
communications requir-

ing steady, non-flicker-

ing,
transmission

narrowbandwidth
over

telephone lines.

Performance of the
7183 when operated with
8,500 volits on the screen

is characterized by a

full 4-inch-diameter

display having bright-

ness of about 1500 foot-

lamberts, and good resolution capability in
half-tone displays.

The 7183 utilizes two electron guns—--a

writing gun and a viewing gun, each in its

own neck. The writing qun utilizes electrostatic

focus and produces an electron beam which is
magnetically deflected by external deflecting
coils. The viewing gun produces an electron
stream which floods the electrodes controlling
the storage function and the brightness of

the display.

PRINCIPLES OF OPERATION

As shown in Fig. |, the 7183 has a writing
section and aviewing section. The writing section
contains an electrostatically focused gun that
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produces an electron beam which is magnetically
deflected. The viewing section contains an
aluminized screenon the inside surface of a flat
faceplate, a backplate capacitively coupled to a
storage grid, and aviewing gun having five grids.

The Viewing Operation

In additiontothe viewing gun with its grids
No.l and No.2, the viewing section contains a
grid No.3, a grid No.4, a grid No.5,a storage
grid, a backplate capacitively coupled to the
storage grid, and a screen having excellent
visual efficiency. The spectral-energy emission
characteristic of the screen phosphor is shown
in Fig.2.

The viewing gun provides a low-velocity
electron stream which continuousiy floods the
electrodes (grid No.5, storage grid, and backplate)
controlling the storage function and the bright-
ness of the display. A display with high
brightness is possible because of the high
viewing—gun current. The high current can be
utilized because the viewing beam is not controlled
by methods ordinarily employed in cathode-~ray
tube guns and is consequently not limited by
focusing,deflection, and modulation requirements,

Grids No.3 and No.4 eachconsist of a conduc-
tive-coating band positioned on the bulb-wall
interior as shown in Fig.l. These electrodes

collimate (make parallel) the paths of the
electrons in the stream before they reach grid
No.5. Collimation is required so that the low-

velocity electrons will approach the storage
grid in paths perpendicular (normal} to the plane
of the storage grid. This normal approach of
the electrons to every point on the storage grid
together with their uniform velocity makes
possible uniform control of the electrons by

the storage grid.

Grid No.5 consists of a fine metal mesh to-
gether with a conductive-coating band on the

bulb-wall interior. It serves to accelerate
electrons in the beam; to repel any positive
ions, produced by collision of electrons with

residual gas molecules in the region between base
and grid No.5, from landing on the storage grid
andthus rapidly wipingout a stored charge pattern;
and to collect beam electrons turned back near
the storage grid when its potential is negative.
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The storage grid consists of a very thin
deposit of excelient insulating material covering
the gun sideof the backplate which is the frame—
work of a fine metallic mesh. The deposit leaves
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Fig.1 - Schematic Arrangement of Type 7183.

the size of the openings in the mesh essentially
unchanged. In effect the storage grid consists
of a multiplicity of storage elements, each
capacitively coupled to the mesh.

The storage grid serves tocontrol the viewing
beam so that the stored information can be dis—
played on the phosphor [screenl). |f the storage-
grid potential is made sufficiently negative with
respect to the viewing-gun cathode, electrons in
the viewing beamare turned back as they approach
the storage grid and are collected by grid No.b.
Under thiscondition, the viewing beam is cut off.

When the storage grid is at the same potential
as the viewing—gun cathode, electrons
viewing beam approach sufficiently nearthe plane
of the storage grid to be attracted by the
viewing-screen field which penetrates the openings
in the storage grid. Under the influence of this
field, a majority of the viewing-beam electrons
which have passed through grid No.b are accelerated
through the storage—-grid and backplate openings
to the phosphor (screen), and cause it to fluoresce
brightly over its entire area. Under this condi-
tion, the brightness of the screen is designated
as "saturated brightness".

Light output fromthe screen under conditions
of saturated brightness varies with the voltage
applied to the screen. This relationship is
shown in Fig.3 foratypical 7183 operating under
conditions of optimum collimation. Because the
screen is aluminized, the light output drops off
very rapidly at screen voltages below 5000 volts.
Operation below this value is not recommended.

At values of storage-grid potential between
those which produce viewing—beam cutoff and those

in the.

which produce saturation brightness, the number
of electrons which penetrate the storage-grid
openings, and hence the amount of |light emitted
by the screen, is a function of the storage-grid
potential, as shown in Fig.4 for conditions with
a screen voltage of 8500 volts and a backplate
voitage of O volts. For backplate and/or screen
voltages more positive than those indicated in
Fig.4, the storage-grid characteristic tends to
shift to the left and to exhibit less slope. For
backplate and/or screen volitages less positive
than those indicated inFig.4, the characteristic
tends to shift to the right and to exhibit
more slope.
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Fig.2 - Spectral-Knergy Emission Characteristic

of Phosphor Pao Used in Type %183.

Within the range of storage-grid potentials
considered thus far, no viewing—beam electrons
are attracted to the surface of the storage grid.
Hence, in the absence of deliberate writing,



leakage through the insulating material, or
spurious charging such as might be caused by
positive—ion bombardment, a charge pattern once
established on the storage grid should remain
indefinitely. 1If, however, the storage grid is
made positive with respect to the viewing—gun
cathode, viewing—beam electrons are attracted
to the surface of the storage grid and tand on
it. If the electrons which ltand do not have
sufficient energy to produce a secondary-electron
emission ratio in excess of unity, a net flow of

current into the storagegridwill result. Because
the storage grid is conductively isolated from
the metallic backplate, the storage grid is free

to charge negativeily under the influence of

this current.

This negative-charging phenomenon provides
a mechanismby means of which an undesired charge
pattern on the storage grid can be removed, i.e.,
erased. For example, assume that the entire
storage grid has been charged, by writing, to
zero potential with respect to the cathode of
the viewing gun. The cathode of the viewing gun
is usually taken as a ground reference. Now,
assume that the backplate is suddenly shifted
from its "dc'" potential level of 0 volts to a
positive potential of |0 volts. Because of the
very close capacitive coupling between the back—
piate and the storage grid, the storage grid also
rises to a potential of |0 volts. Viewing-beam
electrons are now able to land on the stocrage
grid and negative charging of the storage grid
takes place, as explained above. Charging
continues until the storage-grid potential is
reestablished at zero volts. When this occurs,
viewing—-beam electrons can no
storage grid. Now, if the backplate potential
is returned to its initial value of zero volts,
the storage-grid potential drops correspondingly
to —-10 volts. This negative voltage, as may be
seen by referring to Fig.4, essentially cuts off
the viewing beamof a typical 7183 and thus erases
any charge pattern on the storage grid.

longer land on the

Following erasure, the time available for
writing and viewing is limited by the presence
of positive ions produced by collisionofelectrons
in the viewing beam with residual traces of gas
in the region between the screen and grid No.b.
These positive ions are attracted to the most
negative elements of the storage grid. On landing,
the ions cause the elements to assume a less-
negative charge and thus to increase the flow
of viewing—beam electrons to the screen. Thus,
the limit of viewing duration is determined by
loss of contrast in theviewed pattern rather than
by a decay of brightness as in the case of
long-persistence phosphors.

In some applications, it may be desirable
to sacrifice brightness for a viewing duration
longer than that indicated inthe tabulated data.
Extended viewing duration may be obtained by
modulating the viewing beam with rectangular

pulses applied to grid No.l of the viewing gun
at a pulse repetition frequency above that which
produces display flickering. The minimum usuable
frequency is determined by the persistence

characteristic of the screen phosphor and is in
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Fig.g - Typical Characteristic of Type 7183,
the order of 20 pulses per second. Screen

brightness varies directly and viewing duration
varies inversely with the grid-No.l-pulse
duty cycle.
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Fig.q4 - Typical Storage-Grid Characteristic
of Type 7183.

The Writing Operation

The writing gun is similar to that used in
electrostatically focused and magnetically de—
flected oscillograph tubes, and produces a well-
defined focused beam having exceptionally small
effective area at the storage grid. This beam
may be deflected and modulated in the same manner



as for oscillograph tubes. It has a control
function and contributes little to the total
light output from the tube.

The cathode of the writing gun is generally
operated at —-2500 volts with respect to the
viewing—gun cathode.

The writing—beam electrons landing on the
storage grid have sufficient velocity to produce
a secondary-electron emission ratio greater than
unity. Thus, more electrons leave the storage
gridthan arrive, and those elements on the stdrage
grid scanned by the beam assume a less-negative
charge wherever thewriting beam strikes. Because
the secondary electrons are attracted togrid No.b
of the viewing gun, the writing beam tends to
charge the storage grid to the potential of grid
No.5 of the viewing gun. However, the maximum
potential towhich an element of the storage grid
rises above cutoff is limited in norma! operation
of the tube by the viewing—gun beamto a potential
just slightly more positive than that of the
viewing—gun cathode.

The writing—beam electrons which land on a
storage element determine the voltage built up
across the dielectric and the corresponding net
charge stored in the dielectric. By controlling
the amplitude and duration of the writing-beam
current, it is possible to establish on any
storage element a positive charge having a value
which will partially or completely counteract
that element's negative charge. Consequently, a
storage element can be charged to any potential
intermediate between the storage-grid-cutoff
voltage and zero voltage.

As considered previously, the potential of
any storage element determines the number of
viewing—beamelectrons passing through the storage
grid in the immediate vicinity of that element.
When the potential is suchasto allow passage of
electrons, these electrons are accelerated and
strike the screen directly opposite the storage
element. As a result, they produce a luminescent
spot havingasize only slightly larger than that
of the storage element and a brightness which is
directly proportional to their density and
their velocity which is determined by the
screen potential.

Because the potential of a storage element
is not changed by the viewing operation, a charge
pattern established by the writing gun on the
storage grid produces a corresponding visible
pattern on the screen which may be viewed for a
period determined by positive—ion build-up or by
the predetermined erasure rate when dynamic
erasure is employed.

The multiplicity of storage elements on the
storage grid permits storage of half-tone patterns
and their display. Atadisplaybrightness approxi—
mately B0 per cent of saturated brightness, half-
tone patterns have a resolution of about 50 1 ines per
inch as measured by the "shrinking raster" method.

The Erasing Operation

In the section headed The Viewing Operation,
a technique for erasing stored charge patterns was
described. This technique, known as static
erasure, has the following disadvantage. During
the erasingcycie and thetime thereafter required
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Fig.5 - Typical Erasure Characteristics

of Tybe 7183.

to write a new pattern,
informationor incomplete

the display conveys no
information. It is also

to be noted that during the static erasing
cycle, the screen is uniformly ifluminated at a
level equal to, or greater than, the saturated
brightness level.

In most applications of the 7183, it is de-
sired that writing be followed by a gradual decay
of stored information. This kind of performance
is obtained by applying a continuous series of
pulses to the backplate at a rate no lower than
the phosphor flicker frequency (refer to section



headed The Viewing Operation). The technique of
erasing by applying a series of pulses to the
backplate is known as dynamic erasure.

The amount of charge erased during each
erasing pulse is dependent on the duration,
amplitude, and shape of the pulse. These factors
together with the erasing-pulse repetition
frequency determine the observed rate of decay
of stored information.

Brightness-decay characteristics foratypical
7183 erased dynamically are shown in Fig.5. Each
of these curves may be described as consisting
of a linear portion followed by a quasi-ex-
ponential portion. It will be observed that
erasing pulses whose amplitude is smaller than
the magnitude of the viewing-beam cutoff voltage
do not permit complete erasure. On the other
hand, erasing pulses whose amplitude is greater
than the magnitude of the viewing-beam cutoff
voltage eventually drive the storage grid beyond
cutoff, i.e., to a value "blacker than black",

The choice of erasing-pulse amplitude depends
on the application contemplated by the equipment
designer. When a linear decay is required, the
erasing—pulse ampiitude should be set so that the
transition of the decay characteristic from |inear
to gquasi-exponential occurs at or near viewing-beam
cutoff. If at the same time it is desired to dis-
play weak input signals, it is necessary to ad-
Just the writing—beam "unblanking" level in the
absence of input signals so that the writing beam
charges the storage grid just to the cutoff
at the instant of writing.

level

The characteristics shown in Fig.b represent
typical performance at two settings of erasing-
pulse duty cycle. Decay performance at other
duty cycles may be estimated by noting that the
slope of the linear portion of these curves is
directly proportional to the erasing-puise duty
cycle. The effect of erasing-pulse duty on the
quas i—exponential portion of the curves is less
well defined. For purposes of estimation, the
following rough approximation may be used: the
initial slope of the quasi-exponential portion
varies as the |[-1/2 power of the erasing-pulse
duty cycle for values of duty cycle between about
0.0l and O. 1.

It will also be observed in Fig.5 that in no
case does the dynamic-erasure process result in
zero screen brightness. The reason is that some
screen illumination is caused by the application
of the erasing-pulse series. The background
brightness for a given erasing duty cycle may be
estimated by multiplying 1.5 times the saturated-
brightness value by the erasing duty cycle.

In the above considerations, the use of

rectangular erasing pulses is assumed, When
triangular erasing pulses are used, the linear
portion of the dynamic decay curves in Fig.b5

is transformed into an exponential shape and the

remaining portion of the curves is changed into

an ever-more-slowly-varying function.

DATA
General:
Writing Section Viewing Section
Heater, for ynipotential Cathode:
voltage (AC or DCYe v v .+ v . 6.3 + 107
Current . o . . o . . ... 0.6
Cathode Heating Time (Minimum)
before other electrode volt—
ages are applied. . . . . . . - 30 sec

Direct Interelectrode Capaci-
tances (Approx., without
external shield):
Grid No.1 to all other

4.3 1+ 10% volis
amp

tube electrodes., . . . . . . 7 7.5 pif
Cathode to all other

tube electrodes. . . . . . . 5 5 pmi
Backplate to all other tube

electrodes . . . v . . . .. - 300 wauf

Focusing Method. . . . v . . . . Electrostatic None

neflection Method. . . . . . . . Magret ic None

Deflection angle . . See Fig.7 -

Phosphor « . . . v o v v u e . - P20, Aluminized
Fluorescerce « v v o v @ o 4 & - vellow—;reen
Phosphorescence. . o v « . v - Yellow—Green

Minimum Useful Screen Diameter . . . . . . . . . . o .. 0. .. ur

Maximum Overall length o . o o o o L Lo e . 11827

Seated Length. . . . . . . . .. e e e e e e e e 11.16™ ¢ 0.10"

Maximum Tube Radius, . . . . . . e e e e e e e e ... . 3,007

Max imum Tube Diameter. . . . . e
Greatest Bulb Diameter . . . . . e e e e e e e e 5.00" £ 0.06"
Base:

Writing Gun. . . . . Small-Button Neoditetrar 8-Pin (JETEC No.EA-49)

viewing Gun. . . .
Bulb Terminals:

caps (Three) .Recessed Small Cavity (JETEC No.J1-21)

Flexible Jeads {Two) . . .« « . . « v . . . See Dimensional Outline
TEemPerature RANGE. + + « « & « « v o v o 0 o o 0 0 o n 659 1o +100° C
operating PoSition . o o v v v v v i i e e e e e e e e e . Any
Weight (ADProxX.) v v v v v v v v o e e e e . 1=3/% 1bs

Small-Button Miniature 7-Pin (JETEC NO.E7-1)

Maximum Ratings, 4bsolute Values:
Writing Section
SCREEN VOLTAGE . -

BACKPLATE VOLT-
AGE (Peak) . . -

Equivalent Values

Viewing Section

10000 max.,** volts

30 max.**
Fauivalent Values

volts

GRID~No.5
VOLTAGE. . . . - - -
GRID—No. U
VOLTAGE.
GRIN-N0.3
VOLTAGE. . .
GRID—NO.2 *
VOLTAGE. . . . 2900 max.

CATHODE VOLTAGE.
GRID—-No.1

VOLTAGE :

Negat ive bias
valhe. . . . 200 max.

Positive bias
value. . . .

Positive peak
value, . . . 2 max.

PEAK HEATER—

CATHODE VOLT=

AGE:

Heater nega—
tive with
respect to
cathode.

Heater posi—
tive with
respect to
cathode, . . 125 max.

300 max.** volts

*A xK

150 max. - e

o o o 2900 max. 150 max. volts

. 1200 iwax. ¥ - 2900 max.*® 150 mex.™ volts

7Y

150 max.,** - 150 max.** volts
23

~2750 max. ¥ - - volts

100 max.** volts

K

0 max. volts

%

0 max. volts

*%

125 max. volts

125 max.** volts



VIEWING SECTION**
Operating Valtues and Typical Performance Characteristics:

To vrevent tossible damage to the tube, allow the viewing-gun beom
current to reach normal operating wlue before turning on the
writing—gun beam current, and keep the viewing beam on
till the writing beam is twrned off.

Screen voltage. + . « « « « .+ . . . N 8500 volts
Backplate Voltage (DC)e v v v v v v v v v v v s 0 volts
Grid—No.5 voltage#. + « v v v o v . . e 220 to 250 volts
Grid-No.d voltage#. . . o v v v v v o . s .. LlOtolOO volts
Grid—No.3 Voltage#d . . . . . . .. ... ... {251% tt%ugsuo xgl%z
Grid-No.2 Voltage#. . . . . e e e e e e 100 volts
Grid-No.1 Voltage#. . . . . o v v v o 0 W e 0 to ~75 volts
Maximum Screen Current. o+« v v o v v v 0 v v . 0.6 ma
Max imum Backplate Current {(Peak). . « . « . . . 2 ma
Max imum Grid=No.5 Currentd. . . A 2.4 ma
Max imum Grid-No.4 Currentd. . . . . . . P 0.3 ma
Maximum Grid—No.3 Currentd. « « « v . . . . . 0.5 ma
Max imum Grid—=No.2 Currentd. . . . . . 0.08 e
Maximum CAthode CUrrente o v v v v v v a0 . 4 ma
Number of Half-Tone StepsD. C e e e e e e e . 5
Viewing purationd® | L L. ... Lo, 20 sec
Max imum Eras ing-Uniformity Factor:=0

For W'-diameterarea (Ay). . v . v v v o v .. 0.65

For the 3.5"-diameter portion (g, g)

centered on Ay« . v 4 .. . O 0.50
RESOTULIONT & 4 v v v v h e e e e e e e e 50 Vines/in.
Brightnesséd. . . . . . 1500 f1
WRITING SECTION®

Operating values: pquivalent Values
Grid-No.d Voltage#&, . . . . . .. 2510 to 2540% 10 to 0™ volts
Grid-No.3 voltage for Focus « « . . 425 to 925" - volts
Grid-No.2 Voltagef®., . . . . . 2510 to 2580% 10 to 40™* volts
Max imum Grid—No.1 voltage for Cutoff « ox

of Undeflected Focused Spot . . -130 -2A30 volts
Cathode Voltage . . . . . . . . .. - —~2500™ volts
Max imum Grid-No.3 Current . . —15 tp +10 A
Max imum Peak Cathode Current. . . . 4.5 m

VIEWING SECTION and WRITING SECTION

Circuit vatlues:
Grid-No.1-Circuit Resistance (Either gun) 1.0 mex. megohm
38(188 Current—Limit ing Resistor (Unbypassed)

in Grid-No.5 {Viewing Section) Circuit. 0.005 min. megohm
Backplate~Circuit Resistance. « « « v « « v v & 0.005 max. megohm
Series Current-Limiting Resistance in

Screen Circuite v v v v v v v v v v v v e s 1.0 min. megohm
*k

voltages are shown with respect to cathode of Viewing Gun.
voltages are shown with respect to cathode of Writing Gun.

Grids No.2 and No.4 of Writing Gun are connected together
and to grid=No.3 of Viewing Gun within the tube.

# Adjusted for brightest, most uniform pattern.

& For conditionswithcombined ad justment of grid-No.l voltage,

gr|d No.2 voltage, grld-—No 3 voltage, and grid-No.¥ voltage to
give brightest, most uniform pattern. After final adjustment,
thegrid-yo.1 voltage should not bemore pésitive than=-20 volts
tomaintainelectrode current withinthe max imumvalue indicated.
Observed with an RCA~2F21 Monoscope display.

Expressed interms of the time required for the brightness of
the unwritten background to rise from just zero brightness
(viewing-veam cutoff) to 10% of saturatéd brightness.

Determined as follows: Withnoerasing pulse, overscanthe stor-
age surfacewithwriting beamto obtain maximum pattern bright—
ness, Then cut off writing peam and adjust erasing pu]St to
obtain comp]ete erasure in approximately 10 seconds. Measure
time (t,) fromstart of erasing tothe instant at which any area
wm:mntlheﬂ diameter (or the 3.5"—diameter portion) is reduced
to background-brightness level, and time (tp) from start of
erasing to the instant at which the entire area within the
4" diameter area (or the3.5"-diameter portion) is reduced to
background-brightness level. The erasing-uniformity factor is
defined as (tpo—ty)/to.
Measured by shrinking-raster method at a display brightness
of 50% of saturated brightness and with grids No.2 and No.4
of Writing Gun at about +2500 volts with respect to cathode
of Writing Gun.

'y

Ab

Ci

o

b

&b Measured withentire storage grid writtentoproduce saturated
° brightness and with screen at indicated voltage.

The cathode of the Writing Gun is operated at about -2500
volts with respect to the cathode of the Viewing Gun which
is usually operated at ground potential.

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data for the
7183 are 1imiting values above which the service~
ability of the 7183 may be impaired from the view~
point of lifeand satisfactory performance. There~
fore, inordernot to exceed these absolute ratings,
the equipment designer has theresponsibility of de-
termining an average designvalue below each abso-
fute rating by an amount such that the absolute
values will never be exceeded under any usual condi~
tion of supply-voltage variation, load variation,
ormanufacturing variation intheequipment itself,
Information as to altitudes at which the maximum
voltage rating app!ies may be obtained on request,

Handling, The 7183 should preferably be trans-
ported or handled with the face up to prevent any
loose particles inthe tube from striking the stor-
age surface and adhering to it. Care should be
taken to prevent knocking or bumping the encapsu-
lated junction of the screen lead with the bulb,
or striking the tape-covered backplate flange.
Such rough treatment will cause either immediate or
delayed cracking of the respective metal-glass
seals. The flexible leads should not be bent at a
sharp angle. Doing somay crack their insulation,

Support and shielding for the 7183 may be pro-
vided by ashield made of properly annealed high-
permeability material. A working drawing
No.92CM-9584 of a suitable shield for the 7183 may
be obtained on request fromCommercial Engineering,
RCA, Harrison, N.J. Support members of nonmagnetic
material may be fastened to the shield for mounting
inthe equipment. Inworkingwithhigh—permeability
material, it is essential to follow standard prac-
tice to prevent altering the shielding properties
of the material, The screen lead and the backplate
lead should be placed outside the shield.

Terminal Connections. The base pins of the
neoditetrar 8-pin base ontheWriting—Gun neck fit
the ditetrar 8-contact connector, such as Cinch
No.54A18088, or equivalent, The base pins of the
miniature 7-pin base on the Viewing—Gun neck fit
the miniature 7-contact socket. The recessed
cavity caps require standard flexible—-lead
connectors as used for television picture tubes.
The screen is terminated in a large-diameter,
flexible, high-voltage lead integral with the tube.
The backplate is terminated in a small-diameter,
flexible lead integral with the tube.

Power-Supply Requirements. A typical power-
supply circuit to provide the operating voltages
for the 7183 is shown in Fig.6.

For the Writing Gun, the dc supply should
be well regulated so that focus will not change
with the video modulation. The heater winding
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Fig.6 - Typical Power-Supply Circuit for Type 7183.

should be insulated to withstand operation at
high negative potential with respect to ground.

For the Viewing Gun, it is recommended that
the +100 volts for grid No.2 as well as the +250
volts for grid No.4 be stable. An unbypassed
resistor of at teast 5000 ohms, should beconnected

in series with the grid-No.h terminal cap., This
provision will protect the tube against possible
damage if internal sparking should occur.

The high-voltage dc supply for the screen
should have its negative terminal grounded, and
should have at least a |-megohm resistor in



series with the screen terminal. This provision
will protect the tube against possible damage if
internal sparking should occur.

The high voltages at which the 7183 1s oper-
ated 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 inctude 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 the circuit is touched, the power-supply
switch should be turned off, and both terminals
of any capacitors grounded.

Deflection Considerations. The undeflected
focused writing beam normally strikes the storage-.
grid surface at its point of intersection with
the writing—-gun axis. The writing-gun axis is
perpendicular to the plane of the storage grid
and intersects the tube face at a distance I-1/2
inches from its center.

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 other, 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 a centering device of either the electro~
magnetic or permanent-magnet type. This device
is mounted on the writing—gun neck back of the
rotating deflecting coils.

When stationary coils are used, centering of
the undeflected writing beam is preferably
accomplished by passing direct current of
the required value through each pair of de-
flecting coils.

To avoid neck shadow, it is essential that
the center of deflection of the rotating 2-coil
yoke be located not more than 0.5 inch from the
Reference Line {see Fig.7), and the center of
deflection of the associated centering magnet be
located not more than 1.3 inch fromthe Reference

Line. For the stationary 4-coil yoke, the
center of deflection should be located not more
than 0.8 inch from the Reference Line. For each

of the deflection centers, the corresponding
angles through whichthewriting beamisdeflected
fromthewriting—gun axis are also shown inFig.7.

consult
100
and Industrial €lectronic

* For rotating yokes to be used with the 7183,
manufacturers such as Syntronic Instruments inc.
Industrial Reoad, Addison, [11.;
Products 15-5, RCA, Camden, N.J.

Video-Drive Considerations. The information
to be stored and displayed by the tube should be
applied as a video signal to the control grid
{grid No.l)or cathode of the Writing Gun. In de—
termining the writing drive requirements, it should
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NOTE A: Centeringof the writing beam on the storage sur—
face is necessary for a centered PPl display. The beam

is centered by shiftin
through an angle of 11

it from the writing—gun axis
with a centering magnet whose
effective center (A) is located 1.3" from Reference Line.

NOTE B: With rotating yoke whose effective center of
deflection (B) is located 0.5" from Reference Line, the
centered writing beam (NOTE A) must be deflected through
an angle of 329 to sweep fully the storage surface.

NOTE C: With stationary Tv-type yoke whose effective
center of deflection (C) is located 0.8" from Reference
Line, the centered writing beam must be deflected through
an angle of 329 to sweep fully the storage surface.

NOTE D: When rotating yoke is used with uncentered dis-
play, i.e., the writing beam is not centered (NOTE A) but
strikes the storage surface on the writing~gun axis, and
with the effective center of deflection of the rotating
yoke located 0.5 from the Reference Line, the uncentered
writing beam must be deflected through an angle of 56©
to sweep fully the storage surface.

Fig.7 - Angles of Deflection and Centers of

Deflection for Writing Gun of Type 7183 When

sed With Rotating 2-Coil Yoke and Stationary
4-Coil Yoke.

be remembered that writing is essentiallya charge-
depositing process. The instantaneous writing—
beam current needed for saturated writing varies
nearly directly with the speed at which the
writing beam is deflected across the storage
grid and varies inversely with the number of
times a given storage element is written upon in
one complete scan period.

The dc bias and the video~signal amplitude
appliedtogrid No.l or cathode of the Writing Gun
should be adjusted to give a writing speed ap-
propriate to the rate of scanning used.

in applications where a PPl-type display is
contemplated, it is necessary to arrange for the
applicationof "tilt" to the "unblanking" gate on
whichthe video input signal is superimposed. In
some cases, it is also necessary to modulate the
gain of the video—-amplifier system as a function
of the applied deflection current. For example,
in the case of a PPI display off-centered by



1.5 inches from the center of the useful display
area, it has been found that the writing—-grid-No.|
waveform illustrated inFig.8 gives asatisfactory
display with a typical 7183.
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Fig.8 - Writing-Grid-No.1 Driving Waveform for
Typical 7183 ina Specific PPI Display Application.

Runaway Charging. A condition of runaway
charging of the storage grid may result if the
writing beam is allowed to land on the storage
grid with the viewing beam turned off, if the
writing beam is incident on an area of the stor-
age grid not covered by the viewing beam, or if
the density of the writing beam exceeds that of
the viewing beam. Such a runaway condition can
occur because of the non-equilibrium writing
process involved.

Because the electrons in the writing beam
tand with an energy such that the secondary-—
emission ratio of the storage-grid surface is

greater than unity, this surface charges positive
toward the potentia! of grid No.5 of the viewing
section. Normally, the landing on the storage
grid of the viewing—beam electrons keeps any
portion of the storage-grid surface from charging
above viewing-beam cathode potential. When this
limiting action of the viewing beam is not pres-—
ent, the storage—-grid surface may charge under
the action of the writing beam to a value such
that sparking occurs through the insutating layer
between the storage—grid surface and the backplate.
This sparking is observed as randombright flashes

onthe screen. If the writing process is quickly
stopped, generally no permanent damage (loss of
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Fig.g - Schematic Representation of Electron-
Lens System With Klectrode Voltages, and Collimated
Viewing Beam, in Type 7183.

localized areas)
layer.,

the ability tostore a signal in
will occur to the insulating

A conditionof runaway charging and/or damage
to the atuminized screen can also occur if an
unmodulated writing beam is allowed to remain
stationary in a spot on the storage grid even
with the viewing beam turned on.

[f runaway charging has occurred,
of the storage—grid surface may be in the order
of 100 volts positive with respect to the back-
ptate, To remove this charge, the following
procedure is necessary. First, the screen supply
is turned off. Then, the backplate lead is
disconnected from its normal voltage source
and connected for a few seconds to the grid-No.5
(viewing section) voltage of about 260 volts.
Since there is then no collecting field at the
storage—-grid surface, secondary electrons can
not leave it and its positive potential will be
decreased by the viewing-beam electrons to a
value near that of the backplate. The backplate
is then connected to its normal voltage supply,
and the screen supply is turned on. The storage-
grid surface should now erase in the normal
manner, In carrying out this procedure, it is

portions



importart that the backplate be switched dis~-

continuously between the potentials

involved and

not be varied gradually between them as would

be done by adjusting a potentiometer,
discontinuously from initia! to final
will

Set-Up

Switching
potentials

prevent re-establishment of ahigh potential
across the dielectric,
ment wil

whereas gradual
re—establish such a potential.

adjust-

Procedure. The following steps

should be followed when first placing the 7183

in operation.

Electrode voltages are referred

to the cathode of the viewing gun unless other-
wise specified.

To prevent possible damage to the tube,

allow the viewing-gun beam current to reach nor-
mal operating value before turning on the writing-
gun beam current, and keep the viewing beam on
till the writing beam is turned off.

I

Apply power to the heater of the viewing
gun and allow 30 seconds for the cathode
to reach normal operating temperature.
Then, set the voltages on the viewing-gun
electrodes, with reference to Fig.9
as follows:

Grid No.l (Gy,): =10 volts
Grid No.?2 (G2, ): 100 volts
Grid No.? (Gz,): 40 volts
Grid No.4 (Gg,): 100 volts
Grid No.5 (Gg,): 250 volts
Backplate: 0 volts

Screen: 8500 volts

Apply power to the heater of the writing
gun and altow 30 seconds for the cathode
to reach normal operating temperature,
Then, with reference to Fig.9 and to the
typical coperating values shown in the
tabulated data under Writing Section, set
the grid-No. | voltage to cutoff, and apply
dc voltages tothe electrodes of the writing
gun. With the storage surface newly erased
(refer to The Krasing Operation), the grid-
No. i bias is slowly reduced untitthe writing
beam is seen as a spot on the screen. I f
the beam is caused to move, either by
centering adjustment or by application of
deflection field, it should leave a bright
trace. After an area has been written to
full brightness, the writing—beam spot may
be seen as a slightly brighter spot on the
bright background. Writing-beam focus can
then be optimized by ad justing the grid-No.3
voltage of the writing gun.

Writeover the full screenarea until
areas show saturation. For example, a PP|
sweep speed of approximately 10000 inches
per second at a pulse-repetition frequency
of approximately 400 pps and a rotation
rate of 15 rpm, with a writing—gun drive of
about 5 volts fromgrid-No.| cutoff should

bright

stabilize the storage surface, i.e., bringall
of the storage elements intocondition such
that theywill transmit theviewing beam, in
about 10 sweeps. When other deflection
methods, such as TV-type or "B"-type scanning,
are employed, some overscanning should be
permitted tocharge al! of the storage ele~
ments in the normal viewing-beam field.

Stop writing. It is to be noted that the
entire screen may not be uniformly bright
at this point in the adjustment procedure.

Readjust the voltage on G, toward cutoff un-
till the display size is approximately
I-1/2 inches.

Decrease G3,, voltage slowly untildisplayed
spot diameter just reaches a maximum.
Record the value of G3, voltage at which
this maximum spot diameter occurs.

Decrease slowly the voltage on Gi, (thus
making it more positive! until the display
Just reaches maximumdiameter. This maximum
diameter may coincide withthe useful screen
diameter of 4 inches. Record the value of
G|, voltage at which the diameter of the
display is a maximum.

Decrease voltage on Gy, until diameter of
display starts to decrease. Record thevolt-
age at which the decrease indiameter begins.
Write full screen area tomaximum brightness
and then stop writing.
Erase partially so that
display is at full
stop erasing.

no part of the
brightness and then

Read just voltage first on G3y and then on
G4, to obtain the most uniform brightness
{optimum uniformity) over the entire 4—inch-
diameter display area. The readjustment
should not involve changing the voltage on
Gz, by more than + 2 volts, nor the voltage
on G4,, by more than + 6 volts, from the
recorded values in steps 6 and 8.

NOTE: Due to charging of the storage sur-
face by ion landing, and resultant
uniformity, adjustment of the volitage on
Gz, and on Gy, in this step should be made
within 30 seconds after erasing is completed,
If this time limit is exceeded, it will be
necessary to restabilize the storage sur-—
face by repeating steps 9 and 10.

0 and then readjust
over a range not ex-
ceeding + 5 volts to establish optimum
uniformity. Completion of thisstep should
provide a full 4-inch~diameter display
having satisfactory uniformity.

non-—

Repeat steps 9 and
the voltage on Gy,

The above procedure may be carried out for
other voltages applied 1o Gy,
range (220t0 250 volts) to determine the voltage
giving best

within its operating

uniformity.
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BASE—-PIN POSITIONS ARE HELD TOTOLERANCES SUCH THAT ENTIRE
LENGTH OF PINS WILL, WITHOUT UNDUE FORCE, PASS INTO AND
DISENGAGE FROM FLAT~PLATE GAUGE HAVING THICKNESS OF 1/4"
AND NINE HOLES WITH DIAMETER OF 0,0700" + 0,00056" SO LO-
CATED ON A 0.6000™ + 0,0005" DIAMETER CIRCLE THAT THE
DISTANCE ALONG THE CHORD BETWEEN ANY TWO ADJACENT HOLE
CENTERS IS 0.2052" + 0,0005",

SOCKET CONNECTIONS
Bottom View

YIEWING SECTION
Small-Button Miniature 7-Pin Base

PIN 1: GRID No.2
PIN 2: GRID No.1
PIN 3: HEATER
PIN 4: HEATER
PIN 5: INTERNAL CONNECT!ON——DO NOT USE
PIN 6: NO CONNECTION
PIN 7: CATHODE
FLEXIBLE LEAD (LARGE): SCREEN
FLEXIBLE LEAD (SMALL): BACKPLATE
RECESSED CAVITY CAP:
LOCATED 1-1/4" FROM TUBE FACE——
GRID No.5 Gly
LOCATED 3" FROM TUBE FACE—-
GRID No.4
LOCATED NEAR VIEWING GUN——GRID No.3
AND GRIDS No.¥ & No.2 OF
WRITING GUN

WRITING SECTION
Small-Button Neoditetrar 8-Pin Base

PIN 1: GRID No.1
PIN 2: HEATER

PIN 3: HEATER
PIN 4: INTERNAL CONNECTION-——

DO NOT USE
PIN 5: CATHODE
PIN 6: INTERNAL CONNECTION——

DO NOT USE
PIN 7: NO CONNECTION

G3W
SOLID-LINE CIRCLES DEPICT
MINIATURE 7-PIN BASE
BROKEN-LINE CIRCLES DEPICT
NEODITETRAR 8-PIN BASE

PIN 8: GRID No.3

NOTE: GRIDS No.4 & No.2 ARE CONNECTED
INTERNALLY TO GRID No.3 OF
VIEWING GUN.



