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JATRON TUBES -~ CONDENSED LISTING
~
NOM INAL WRITE GUN DATA PHOSPHOR L1GHT OuTPUT
TYPE DIAMETER 1IN, LocAT 10N DEFLECTION VOLTAGE VOLTAGE Fr. LAMBERTS
7172 2.5 COAX 1AL ES -450 6.0 KV 5000
T3 It OFF SET EM -450 T0 KV 2800
T17h 4 OFF SET EM =450 15.0 KV 15000
é‘\\ Th23 5 OFF SET ES -750 8.5 KV 4000
D-3001 5 OFF SET ES -750 8.5 KV 2000
FW 20
Fw =204 5 CLAX 1AL EM -2500 10.0 KV 2500
Fw-208 75 OFF SET EM -2500 10.0 KV 1250
Fw=-211 2.5 CoAX 1AL ES -900 8.5 KV 4000
Fw=-212 5 COAX 1AL ES -1500 10.0 KV 2500
’_\ Fw=-223 5 CoAX 1AL EM -1000 10.0 KV 2500
Fw-22T7 * L OFF SET ES -1000 L.,0 KV 200
FWad
WASR
-235 L OFF SET ES -600 8.5 KV 2000
EM - ELECTROMAGNETIC
ES - ELECTROSTATIC
- *¥ - Two WRITE GUNS; P11l PHOSPHOR
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OPERATING PRINCIPLES OF IATRON STORAGE TUBES

The Iatron Storage Tube is & cathode ray device which produces & bright visual
display for direct viewing of electrically stored information. The tube con-
sists of a CRT type writing gun for the electricsl signal input, an insulator
mesh for storage of the writing beam charge, a flooding gun to illuminate the
storage mesh, and an aluminized phosphor viewing screen for visual output.

The large undeflected flood beam continuously excites the phosphor after
rassing through the insulator mesh. The insulator mesh acts as a grid and
modulates in cross section, the flooding beam. This modulation is in accordance
with the charge placed on the insulator mesh by the writing beam. To erase
stored information the metallic backing mesh which supports the insulator is
pulsed, and by capacitive action the charged areas are erased. The rate of
erasing, or persistance, can be controlled by adjusting the frequency, width,
and amplitude of the erase pulses.

Viewing time in the range of milliseconds to several minutes may be obtained.

Electrode Functions

There are three basic sections in an Iatron tube; these are the writing, flood-
ing, and imaging sections. The functions of the backing electrode and viewing
screen have been previously discussed and henceforth will be considered as part
of the flooding section.

The writing section contains only the writing gun, which is of a type commonly
used in cathode ray tubes and is operated in the same fashion. Complete oper-
ating data is given under the Operating Values and Typical Characteristics
Sections for the particular tube type.

In the flooding section, a special diode gun produces a high current divergent
beam. Conductive coatings on the inside of the glass bulb serve as anodes,
whose purpose is to collimate the flooding beam. The flood gun anodes and the
collector mesh all affect collimation but only the voltages on two or three
enodes need be adjustable to achieve optimum collimation, when the other
electrodes are operated at the specified operating voltages.

*TATRON is a Trademark of ITT
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Flooding Beam Collimation

The tube must be operated in a magnetic shield to prevent deflection of the
flood beam by magnetic field. Faillure to provide adequate shielding will
cause non-uniform light output across the tube face.

To collimate the flood beam, apply typicel operating voltages as specified
under Operating Values and Typical Performance Characteristics. Bias the
writing gun to cutoff and turn off the erase pulses. Allow the tube to ion
write to full brightness, (this may take several minutes), then adjust the
collimating anode voltages so that the flood beam produces uniform light
output over the entire screen.

Do not permit the tube to operate in this maximum brightness condition any
longer than necessary to make the collimation adjustments. Operating at full
brightness for periods up to 5 minutes is permissible for making the collima-
tion adjustments but operation for prolonged periods at this high brightness
will result in damage to the tube. Apply the erase pulses to the tube to
reduce light output.

Flooding

As its name implies, the flood gun simultaneously floods the entire storage
surface with a low velocity high current electron beam. The beam is not
deflected and is of uniform current density in cross section. As the beam
passes through the meshes of the storage surface, the individual rays of the
beam defined by the meshes are modulated by the potentials stored on the
surface surrounding each mesh opening.

The value of the most positive potential stored on the storage surface is
negative with respect to the flooding gun cathode. Consequently, flooding
current cannot strike the surface but can penetrate the openings in the meshes
if the potentiasl level there is as high or higher than the cathode voltage.

The cathode is normally operated at zero voltage and the backing electrode at
/10 volts. The combined effect of the backing electrode and the storage sur-
face voltages is to estaeblish a potential level greater than zero in the mesh
openings when the storage surface voltage is more positive than approximately
-4 volts. Within the control range of -U to O volts, flood current penetrates
the mesh openings in proportion to the storage surface potential, continues on
to strike the phosphor, and produces visible light output. As noted above,
flooding beam cutoff occurs at a storage surface potential of epproximately -4
volts and, as will be explained, zero voltage corresponds to maximum light output.
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Writing

The writing gun produces & low current high density electron beam, which is
either electrostatically or magnetically focused and deflected. The writing
spot is modulated and deflected in the usual manner for cathode ray tubes.
Before striking the phosphor the writing beam passes in sequence through two
fine mesh metal screens, the collector and the backing electrode, which are
mounted close behind the phosphor. The two mesh assemblies intercept about
one-half of the electrons passing through them.

The backing electrode, located immediately behing the phosphor, derives its
name from its primary purpose in the tube, which is to support the storage
(insulator) surface. This storage surface consists of a thin layer of in-
sulator material coated on one side of the mesh, the side facing the electron
guns.

The portion of the writing beam, which is intercepted by the storage surface
causes secondary electron emission, and the collector mesh, by virtue of its
proximity to the storage surface, assures uniform collection of the secondary
electrons. Since the secondary emission ratio is greater than unity for
primary electrons with the velocity of the writing beam electrons the net
result is that a net positive charge is stored on the insulator mesh wherever
the writing beam impinges upon it.

Wherever charges are stored during writing, the potential of the storage
surface is shifted in the positive direction according to the relationship
dv=dq/c¢ The voltage shift, dv, or the capacity, C, of the elemented aresa
encompassed on the storage surface by the writing spot is proportioned to the
stored writing charge, dq. 1In this way & potential distribution, corresponding
to the beam modulating voltage and position with respect to the unwritten areas
is established on the areas of the storage surface, which are written upon.

The storage surface, therefore, acts as & grid for the flood gun and modulates
the flood beam.

The storage surface potential can increase in the positive directions during
writing until a peak value, positive with respect to the flooding gun cathode,
may be reached after prolonged writing. However, it cannot be stored at that
level but is automatically and continuously erased by the flooding beam to
cathode potential after writing has ceased.

Erasing

Positive ions resulting from collision of the flood electrons with residuasl gas
molecules land uniformly on the storage surface causing it to charge slowly in
the positive direction. This is frequently termed ion writing. In less than
one minute it can write the tube from cutoff to full light output, if no erase
pulses are applied to the tube.
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Erasing (Cont'd)

The ion writing can never cause the storage surface to go more positive than
flood gun cathode potential because further increase in potential is checked
by the lending of flood beam electrons on the storage surface should it become
positive. Unlike the high energy writing beam, the flooding beam has insuf-
ficient energy to cause appreciable secondary emission; therefore, its effect
in landing is to charge the storage surface in the negative direction to
cathode potential, zero voltage.

The process of using the flood beam to charge the storage surface in the
negative direction is termed erasing. In order to erase, the storage surface
potential must first exceed zero volts and this condition is met by momen-
tarily increasing the voltage of the backing electrode. A change in the
backing electrode voltage induces a like change on the storage surface. The
electrical circuit is completed by the beam in the tube, when the storage
surface potential increases above zero volts and erasing begins.

The normal operating voltage of the backing electrode is /lO volts and the
storage surface potentials are assumed distributed in the control range of

0 to -4 volts. If the backing electrode is suddenly raised to f14 volts, the
storage surface potentials are likewise raised 4 volts to the range O to fu
volts. Flooding electrons will land on the storage surface charging it to

zero volts. Next, restoring the backing electrode voltage to /10 volts reduces
the storage surface to -4 volts and flood beam cutoff.

Viewing Time

TIatron tubes write bright traces on a dark background. The dark bachground is
established and maintained by erasing with & continuous train of positive going
voltage pulses applied to the backing electrode. To maintain a dark background,
it is necessary to prevent ion writing, which, as already stated, can cause the
viewing screen brightness to increase to maximum in a period of less than one
minute. Assuming an ion writing time of 40 seconds, this rate referred to the
storage surface is about 4/LO volts per second = .1 volt per second. If the
rate of erasing, which causes brightness to decrease, is greater than the rate
of ion writing, then the net change will be in the direction of decreasing
brightness. Thus the effect of ion writing is overcome and an increase in
background brightness is prevented. Since the maximum rate of erasing is about
4/.02 or 1000 volts per second (about 10,000 times greater than that required
to counteract ion writing) this objective can be reedily obtained.

The average rate of erasing is adjustable by pulse width, frequency, or both
and provides a means of adjusting viewing time. Viewing time is the time re-
quired to erase from maximum brightness to cutoff. When the rate of erase is
set so that it is just sufficient to overcome ion writing, the time to erase
to cutoff is maximum and viewing time is maximum.
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Black Level

It will be obvious from the discussion of erasing that the potential level to
which the storage surface is erased depends to some extent on the amplitude
of the erase pulses. The correct combination of erase duty cycle and ampli-
tude should erase the tube to cutoff but not beyond cutoff. If there is in-
sufficient erase the background will not be dark and if there is too much
erase, writing must commence from a point beyond cutoff and writing speed
capabilities will be reduced. Therefore, the erase pulse conditions must

be correctly adjusted for optimum tube performance.

The correct amount of erase may be determined experimentally. With the tube
collimated and writing gun biased off, slowly increase the amount of erase

to some level which causes the light output of the tube to just dim uniformly.
Next, turn off the erase pulses and observe the tube face. If the tube is
still illuminated the tube is above cutoff. Go back and increase the erase
slightly and repeat the procedure. Continue in this manner until the minimum
amount of erase, which will just cause the face of the tube to go completely
dark is found. These increments of erase increase must be very small as cut-
off is approached because if cutoff is exceeded the tube will require consi-
derable time operating with no erase to ion write back-up to above cutoff.

As discussed previously, erase in excess of that required for cutoff will
result in viewing times less than the full capabilities of the tube.

Power Supply Requirements

The writing gun voltages are all negative with respect to the flood gun
cathode, which is normally operated at ground potentiel. The writing gun
voltages may be obtained from a voltage divider circuit across the writing
gun power supply in the usual manner for cathode ray tube guns.

Any voltage variations of the backing electrode are capacitively coupled to
the storage surface which acts as a control grid for the flood beam. There-
fore, the same precautions as regards ripple and shielding should be taken in
operating the backing electrode as would be taken in operating any vacuum
tube control grid. Although the backing electrode does not intercept current
directly it does conduct all storage surface charging currents and therefore
the impedasnce of the associated DC and pulse circuitry should not exceed
10,000 ohms.

The regulation of the viewing screen high voltage is not critical. Changes
in phosphor voltages less than 10% do not cause a significant change in any
of the electrode currents or tube characteristics. A series current limiting
resistor of at least 1 megohm should be used and the power supply designed so
that with no current through the current limiting resistor the voltage at the
tube does not exceed the meximum ratings.
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Special Precautions

Observe maximum ratings to avoid possible damage to the tube. In particular,
the viewing screen voltage should be limited so as to never exceed the maximum
rated value.

The full voltage should never be applied to the viewing screen instantaneously.
An ordinary RC filter at the output of the power supply will provide adequate
assurance that the voltage build up will not be too abrupt.

Repeated bombardment with the high current focused writing beam on s small area
of the storage surface can burn and damage the storage surface. This will
result in the burned area having different persistance characteristics

causing the burned area to be visible when the writing beam is scanned across
the area. The burned area may remain for several hours or even permsnently.
Therefore, deflection voltages should be applied before operating the writing
beam. It should be noted that the burning is on the storage surface and not
the phosphor, so that the tube may be damaged while there is no phosphor
voltage applied to the tube and consequently no visual light output.

Attention is agein called to the fact that the storage surface can be erased
to far below cutoff by a high emplitude pulse applied to the backing electrode.
A large transient voltage on this electrode can prevent normal writing for
several minutes.
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F=T172
IATRON *
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DESCRIPTION:

™ THE F=7172 1s A 2-1/2 iINcH 1ATRON (DIRECT VIEW STORAGE CATHODE-RAY TusE)
THAT PRODUCES A BRIGHT VISUAL DISPLAY OF ELECTRICALLY STORED INFORMATION.
IT 1S ELECTROSTATICALLY FOCUSED AND DEFLECTEDs. |T INCORPORATES A CATHODE=-
RAY GUN FOR ELECTRICAL SIGNAL INPUT, AN INSULATOR MESH FOR BEAM CHARGE
STORAGE, A FLOODING GUN FOR VIEWING AND ERASING, AND AN ALUMINIZED PHOSPHOR
VIEWING SCREEN FOR VISUAL OUTPUT. THE LARGE UNDEFLECTED FLOODING BEAM
CONT INUOUSLY EXCITES THE 1-7/8 INCH VIEWING SCREEN THROUGH THE INSULATOR
MESH AND IS MODULATED IN CROSS=SECTION BY THE STORED SIGNAL CHARGE PATTERN.

SPECIAL FEATURES OF THIS TUBE ARE BRIGHT DAYLIGHT VIEWING OF ELECTRICAL
SIGNALS BY IMAGE AMPLIFICATION AND THE ABILITY TO WRITE, STORE, AND ERASE
/-\ SUCH INFORMATION AT WILL.

USED AS A PANEL=MOUNTED INDICATOR IN AIRCRAFT, ITS FAST WRITING AND HIGH
DEFLECTION SPEED PERMITS ACCURATE AND INSTANTANEOUS PRESENTATION OF
ELECTRICAL INFORMATIONe. SINCE COAXIAL ELECTRON GUNS ARE USED IN THE TUBE,
THERE 1S NO TRAPEZOIDAL DISTORTION OF THE SCANNING PATTERNy; AND THE
SYMMETRICAL ENVELOPE OCCUPIES MINIMUM SPACE.

DEFLECTION CIRCUITS WITH ADEQUATE POWER TO DEFLECT THE TUBE CAN BE INCLUDED
IN THE SPACE BETWEEN THE TUBE NECK AND INDICATOR CASE, AND CONNECTIONS TO
THE DEFLECTING ELECTRODES ARE CONVENIENTLY LOCATED IN THE SHOULDER STEM,

o ALTHOUGH THE OVER=-ALL OPERATING VOLTAGE IS ONLY 4500 voLTS, SIGNALS ARE
DISPLAYED AT A BRIGHTNESS OF 1500 FOOT-LAMBERTS, AND A DISPLAY OF RANDOM
DOTS NOT PERCEPTIBLE WITH A CONVENTIONAL CATHODE=RAY TUBE, OR OCCURING
WHILE THE OPERATOR'S ATTENTION IS DIVERTED, CAN BE STORED AND VIEWED FOR
PER10DS UP TO 30 SECONDS.

* TRADEMARK OF THE INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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F=T1T2

| ATRON * -2 -
GENERAL ¢
WRITING FLooDING
SECTION SECTION
HEATER
Vortace (Ac or bc) 6.3 6.3 VoLTS
CURRENT 0.6 1.2 AMPERES
DIRECT INTERELECTRODE CAPACITANCES
(APPROX. WITHOUT EXTERNAL SHIELD)
GRID #1 TOo ALL OTHER ELECTRODES 4,2 UUF
CATHODE TO ALL OTHER ELECTRODES 0.5 UUF
DeEFLECTING ELECTRODE D1 TOo D2 FRONT 3.7 UUF
DEFLECTING ELECTRODE D3 AND D4 REAR 3.3 UUF
D1 TO ALL OTHER ELECTRODES b.75 UUF
D2 to ALL OTHER ELECTRODES 4.0 UUF
D3 T0 ALL OTHER ELECTRODES 540 UUF
D4t To ALL OTHER ELECTRODES 4.5 UUF

FocusING METHOD
DEFLECTION METHOD
DEFLECTION SENSITIVITY

Dy D2
D3 Di

PHosPHOR

FLUORESCENCE
MiINiMuM UserFuL ScREEN DIAMETER
MAX IMUM OVER=-ALL LENGTH
Max iMmuMm BuLs DIAMETER
Max iMuM NECK DIAMETER
Base (Neck)
SHOULDER TERMINALS
BuLs TERMINALS

* TRADEMARK OF ITT
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ELECTROSTATIC ELECTROSTATIC
ELECTROSTATIC NONE

36 VoLTs/ INCH
3L VoLTs/ INCH

HigH=VisuAL=EFFIcIENCY TYPE
(ALumINIZED)

YELLOW-GREEN

1-7/8 INCHES
9-11/16 INCHES
2-3/ INCHES
1-7/16 INCHES

SPECIAL 9~PIN

SpeciaL 8=-PIN

1 FLexiBLE LEAD

(HiGH VOLTAGE)

1l - T7=-PIN ET=1 MINIATURE
BASE



o F-7172

|ATRON *
M
MAX IMUM RAT INGS:
WRITING FLooDING
SECTION SECTION
—
SCREEN VOLTAGE 5000 VoLTs
BACK ING ELECTRODE VOLTAGE (PEAK) 25 VoLTs
COLLECTOR VOLTAGE 200 VoLTS
ANODE #4 VoLTAGE 100 VoLTs
ANODE #3 ECOLLIMATING ELECTRODE) VOLTAGE 50 VoLTs
AnoDE #2 (COLLIMATING ELECTRODE) VOLTAGE 50 VoLTs
P ANODE #1 VOLTAGE 20 VoLTs
‘ Gr1D #3 (FocusinNGg ELECTRODE) VOLTAGE 300%* VoLTS
GRID #2 VOLTAGE 1100%* VoLTs
GRID #1 VOLTAGE *¥0 T0 100 VoLTs
CATHODE VOLTAGE -1000 0 REFERENCE VoLTs
PEAK VOLTAGE BETWEEN GRID #2 AND
ANY DEFLECTING ELECTRODE 200 VoLTs
PeAK HEATER-CATHODE VOLTAGE VoLTs
HEATER NEGATIVE WITH RESPECT To CATHODE 125 125 VoLTs
HEATER POSITIVE WITH RESPECT TO CATHODE 10 10 VoLTs
OPERATING VALUES AND TYPICAL PERFORMANCE CHARACTERISTICS:
F Y
WRITING FLOODING
SECT ION SECTION
SCREEN VOLTAGE 4000 VoLTs
ScREEN CURRENT (MAXIMUM) 0.75 MA
BACKING ELECTRODE
VoLtace (bc) 10 VoLTs
VoLTAGE (PuLsE) 10 VoLTs
COLLECTOR VOLTAGE 150 VoLTs
ANODE #U4 VoLTAGE 75 VoLTs
ANODE #3 VOLTAGE EADJUST FOR COLLIMATION) 12 VoLTs
Py ANODE #2 VoLTAGE (ADJUST FOR COLLIMATION) 15 VoLTs
ANODE #1 VOLTAGE 15 VoLTs
GriD #3 (ApJusT ForR Focus) VOLTAGE -300 To =325 VoLTs
GRID #2 VOLTAGE 0 VOLTS
GRID #1 VOLTAGE -495 VoLTs
——
(ConT INUED)
%% ALL VOLTAGES ARE WITH REFERENCE TO THE FLOODING GUN CATHODE EXCEPT THOSE
MARKED BY AN ASTERISK INDICATING REFERENCE TO THE WRITING GUN CATHODE POTENTIAL.
™

* TRADEMARK OF ITT
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F-T172
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|ATRON * - b -
WRITING FLOODING
SECTION SECTION
DEFLECTING ELECTRODES
VoLTAGE (PEAK TO PEAK) 45 VoLTs
VoLTAGE (AVERAGE) 0 VoLTs
CurreNnT (NoTe 1) 0.5 (max.) VoLTs
CATHODE VOLTAGE =450 O REFERENCE  VOLTS
CATHODE CURRENT 16 MA
RANGE OF OPERATING ADJUSTMENTS:
WRITING FLooDING
SECTION SECTION
BACKING-ELECTRODE ERASING VoLTAGE PuLses (NoTe 2)

VOLTAGES 3 - 10 VoLTs
FREQUENCY 5000 - 50 PPS
Anope #3 Vortace (NoTte 3) 10 - 20 VoLTs
Anooe #2 VorLtace (Note 3) 10 - 20 VoLTs

GR1D #3 VOLTAGE 5 PERCENT
£ 5 PERCENT OF
CATHODE VOLTAGE
GR1D #1 B1AS VOLTAGE 3 PERCENT
£ 2 PERCENT OF
CATHODE VOLTAGE
PERFORMANCE CHARACTERISTICS:
WRITING TiMe (NoTe L) 2 X 1070 SECOND
ErAsING TIME (NOTE 5 0.003 SECOND
Viewing Time (NoTe 6 30 SECONDS
Storep Spot Si1ze (Note 7) 0.040 INCHES
BrigHTNESS (NoTe 8) 1500 FooT-LAMBERTS

NOTES:

1. DEFLECTING ELECTRODES
STORAGE SURFACE.
OUTPUT RESISTANCE.

INTERCEPT FLOODING BEAM CURRENT REFLECTED AT THE
THE DEFLECTION CIRCUITS SHOULD THEREFORE HAVE LOW

2. THE SPECIFIED RANGE OF PULSE FREQUENCIES ADJUSTS THE VIEWING TIME
FROM ABOUT 1 TO 40 SECONDS USING 0.5 MICROSECOND PULSES.,
AMPL ITUDE ADJUSTS THE POTENTIAL LEVEL TO WHICH THE STORAGE SURFACE

IS ERASED.

* TRADEMARK oF ITT
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F-7172
=Ko IATRON *

3. ANODE VOLTAGE ADJUSTMENTS ARE NECESSARY TO ADJUST COLLIMATION AND SPOT
SIZE OF THE FLOODING BEAM,

L. THE TIME REQUIRED USING MAXIMUM WRITING BEAM CURRENT AND A FOCUSED
\-_-.\ STATIONARY BEAM TO WRITE A SPOT TO 90 PERCENT OF MAXIMUM BRIGHTNESS.,

5« THE SHORTEST TIME TO REDUCE THE OUTPUT BRIGHTNESS FROM MAX IMUM
BRIGHTNESS TO CUTOFF BY ERASING.

6+ .-THE LONGEST TIME DURING WHICH INFORMATION WRITTEN JUST TO THE MAXI|=
MUM BRIGHTNESS LEVEL IN THE USEFUL VIEWING AREA IS STILL VISIBLE UNDER
THE CONDITION THAT ERASING PULSES ARE APPLIED CONTINUOUSLY TO THE TUBE.

Te THE DIAMETER MEASURED WITH A MICROSCOPE OF THE DiISPLAY OF A STORED
SPOT WRITTEN WITH A FOCUSED STATIONARY BEAM TO A BRIGHTNESS ofF 90
PERCENT OF MAXIMUM BRIGHTNESS.

8. THE AVERAGE BRIGHTNESS OF THE USEFUL SCREEN AREA WRITTEN TO MAX IMUM
BRIGHTNESS USING SPECIFIED TYPICAL OPERATING VOLTAGES.

SPECIAL PRECAUTIONS:

’ﬂ\ OBSERVE MAXIMUM RATINGS TO AVOID POSSIBLE DAMAGE TO THE TUBE. IN PARTICULAR,
THE VIEWING=SCREEN VOLTAGE SHOULD BE LIMITED SO AS NEVER TO EXCEED 6 KiLO-
VOLTS.

THE FULL VOLTAGE SHOULD NOT BE APPLIED TO THE VIEWING SCREEN INSTANTANEOUSLY.
AN ORDINARY R-C FILTER AT THE OUTPUT OF THE POWER SUPPLY PROVIDES ADEQUATE
ASSURANCE THAT THE VOLTAGE BUILD=UP WILL NOT BE TOO ABRUPT. THE MINIMUM
RESISTANCE OF THE HIGH=VOLTAGE LEAD SHOULD BE 1 MEGOHM.

REPEATED BOMBARDMENT WITH A HIGH-CURRENT FOCUSED WRITING BEAM ON A SMALL

AREA OF THE STORAGE SURFACE CAN BURN A DARK IMAGE INTO THE DISPLAY WHICH

MAY REMAIN FOR SEVERAL HOURS OR EVEN PERMANENTLY. THEREFORE, DEFLECTION
P VOLTAGES SHOULD BE APPLIED BEFORE OPERATING THE WRITING BEAM.

ATTENTION iS AGAIN CALLED TO THE FACT THAT THE STORAGE SURFACE CAN BE ERASED

TO FAR BELOW CUTOFF BY A HIGH-AMPLITUDE VOLTAGE PULSE APPLIED TO THE BACKING

ELECTRODE. A LARGE TRANSIENT VOLTAGE ON THAT ELECTRODE CAN PREVENT NORMAL
“‘-Q\ WRITING FOR SEVERAL MINUTES THEREAFTER.

* TRADEMARK ofF ITT

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




F=T172
IATRON * -

DEFLECTING ELECTRODES D1 AND D2 CAN ACT AS MIRROR ELECTRODES TO REFLECT
FLOODING CURRENT. FLOODING CURRENT REFLECTED AT THE STORAGE SURFACE,
RETURNING DOWN THE TUBE, CAN BE REFLECTED BY THE DEFLECTION ELECTRODES AT
THE INSTANT WHEN THE IR POTENTIAL PASSES THROUGH ZERO VOLTAGE. THIS RE=
REFLECTED AND CONCENTRATED CURRENT CAN THEN TRAVERSE THE LENGTH OF THE
TUBE FOR THE THIRD TIME CAUSING A BRIGHT REGION TO APPEAR IN THE DISPLAY
AND MAY EVEN ERASE THAT AREA IF ITS ARRIVAL COINCIDES IN TIME WITH AN
ERASING PULSE. REFLECTION OF CURRENT BY THE DEFLECTING ELECTRODES IS IN
SYNCHRONISM WITH THE DEFLECTING VOLTAGE APPLIED TO THEM SO THAT BRIGHT=-
ENING OF THE AFFECTED AREA OF THE DISPLAY OCCURS AT THE SAME FREQUENCY.
To AVOID THIS DISTURBANCE THE HIGHER~FREQUENCY DEFLECTION VOLTAGE SHOULD
BE APPLIED TO THE OFFENDING DEFLECTING ELECTRODES D1 AND D2. THIS
REDUCES THE DURATION OF THE TRANSIENT CURRENT PULSE TO THE EXTENT THAT
ITS EFFECTS ARE NEGLIBIBLE,

WARN ING ¢

THE METAL RING WHICH ENCIRCLES THE FACEPLATE OF THE T172 1S AT VIEWING=-
SCREEN POTENTIAL., ALTHOUGH NORMALLY ENCAPSULATED IN PLASTIC AND ADEQUATELY
INSULATED FROM METAL GROUND, TO AVOID POSSIBLE SHOCK BE CERTAIN THE HIGH
VOLTAGE 1S TURNED OFF BEFORE TOUCHING THE TUBE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DIVISION

PosT OFFICE Box 412

CLiFTON, NEwW JERSEY

* TRADEMARK OF THE INTERNATIONAL TELEPHONE & TELEGRAPH CORPORATION
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r—HIGH VOLTAGE LEAD

F-7172

BAS ING DIAGRAM
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F=7173
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TENTATIVE

DESCRIPTION:

THE F=T173 is A 4 incH IATRON (DIRECT VIEW STORAGE CATHODE=RAY TUBE) THAT
PRODUCES A BRIGHT VISUAL DISPLAY OF ELECTRICALLY STORED INFORMATION. IT

1S ELECTROMAGNET ICALLY FOCUSED AND DEFLECTED. THE TUBE DISPLAYS BRIGHT
IMAGES ON A DARK BACKGROUND, CAN BE VIEWED IN DIRECT SUNLIGHT, AND FEATURES
THE ABILITY TO WRITE, STORE, AND ERASE INFORMATION AT WiLL. GREY SHADES
ARE PRODUCED IN ACCORDANCE WITH AMPLITUDE VARIATIONS OF THE INPUT SIGNAL.
THE TUBE HAS TWO ELECTRON GUNS, A WRITING GUN, WHICH WRITES THE INPUT
SIGNAL ON A STORAGE MESH, AND A FLOOD GUN WHICH ILLUMINATES THE PHOSPHOR

IN ACCORDANCE WITH THE STORED SIGNAL.

GENERAL :

D IMENS 1ONS SEE OUTLINE AND FUNCT IONAL SCHEMATIC
NoMiINAL TUuBE DIAMETER L incHES
MiniIMuM UseruL DisPLAY DIAMETER 3 INCHES

PHosPHOR P=-20 ALUMINIZED

OPERATING PosiITION ANY

CATHODE PRE=-HEATING TIME 60 SEeEcoNDs

Focus MAGNETIC

DEFLECTION MAGNETIC

DIRECT INTERELECTRODE CAPACITANCES WITHOUT EXTERNAL SHIELD (APPROX.)

GRID #1 To ALL OTHER ELECTRODES 2.5 UuF
WRITE CATHODE TO ALL OTHER ELECTRODES 8.0  uur
FLoop CATHODE TO ALL OTHER ELECTRODES 3.0 uur

MAX IMUM RATINGS:

VIEWING SCREEN 10 KV DC

BACKING ELECTRODE 25 VDC

COLLECTOR 200 VDC

AnoDE #2 75 VDC

GriD #3 INTERNALLY CONNECTED TO ANODE #2

GrRID #2 250 VDC REesPeECT WRITE CATHODE
GrID #1 O VDC ReEsPECT WRITE CATHODE
WRITE CATHODE -1000 VDC

HeEATER-CATHODE 125 VDC

FLoop CATHODE 200 VDC

* TRADEMARK OF THE INTERNATIONAL TELEPHONE & TELEGRAPH CORPORATION
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F=T173

|ATRON * -
TYPICAL OPERAT ING VALUES:

VIEWING SCREEN £ T
BACK ING ELECTRODE # 10
COLLECTOR £ 125
ANODE #2 £ bh
AnoDE #1 £ 60
CATHODE ¢}
HEATER 6.3
HEATER 6.3
CATHODE -450
Gr1D #1 (NoTe 1) -4o
GRID #2 £150
GR1D #3

RANGE OF OPERATING ADJUSTMENTS:

ANODE #2 £35 To £50
Grip #1 (CutorF - NoTe 1) -32 10 -U45
ERASE PuLsEs 4-10 VoLTs

TYPICAL PERFORMANCE:

ResoLuTion (NoTE 2)

MiINIMUM BRIGHTNESS 120
MAX IMUM BRIGHTNESS 50
LiGHT OuTPUT 2800
WRITING SPEED TO 90% BRIGHTNESS 40000

Erase Time (NoTe 3) 3
Viewing Time (Note 4) 30

NOTES:

FLooD SECTION

KV DC 700 uA MAXIMUM
VDC AND ERASE PULSES
vDC

vDC

VDC

vDC

V AC or DC 1.4 A

WRITE SECTION

V AC or DC HA
VDC 3 Ma
vVDC RESPECT WRITE CATHODE

VDC RESPECT WRITE CATHODE

INTERNALLY CONNECTED TO ANODE #2

VDC ADJUST FOR BEST COLLIMATION
VDC RESPECT WRITE CATHODE
100-5000 PRF .5 u/sec. wiDE

LINES/ INCH
LINES/ INCH
FT. LAMBERTS
IN/sEC.

MILL ISECONDS
SECONDS

1. VISUAL CUTOFF OF THE STORED, FOCUSED, UNDEFLECTED SPOT.

2. RESOLUTION
THE VIEWING SCREEN.
3- ERASE TIME IS THE SHORTEST TIME IN WHICH
FROM THE TUBE AFTER BEING STORED AT FULL
b, ViewiNe TIME

ANYWHERE

TO COUNTERACT ION WRITING.

* TRADEMARK OF ITT

1S MEASURED BY THE SHRINKING RASTER METHOD AT THE CENTER OF

INFORMAT ION CAN BE REMOVED
BRIGHTNESS.

IS THE TIME THAT A SIGNAL STORED AT FULL BRIGHTNESS
IN THE DISPLAY AREA CAN BE VIEWED WITH ERASE PULSES APPLIED



F=7173
- IATRON *

SPECIAL PRECAUT IONS:

OBSERVE MAXIMUM RATINGS TO AVOID POSSIBLE DAMAGE TO THE TUBE. [N PAR-
TICULAR THE VIEWING SCREEN VOLTAGE SHOULD BE LIMITED SO AS TO NEVER EXCEED
10 KV.

THE FULL VOLTAGE SHOULD NOT BE APPLIED TO THE VIEWING SCREEN INSTANTANEOUSLY.
AN ORDINARY RC FILTER AT THE OUTPUT OF THE POWER SUPPLY WILL PROVIDE ADE=-
QUATE ASSURANCE THAT THE VOLTAGE BUILD UP WILL NOT BE TOO ABRUPT. THE
VIEWING SCREEN POWER SUPPLY SHOULD HAVE A SERIES RESISTANCE OF AT LEAST

1 MEG OHM.

REPEATED BOMBARDMENT WITH A HIGH CURRENT FOCUSED BEAM ON A SMALL AREA OF
THE STORAGE SURFACE CAN BURN A DARK [MAGE INTO THE DISPLAY WHICH MAY RE=-
MAIN FOR SEVERAL HOURS OR EVEN PERMANENTLY. THEREFORE, THE DEFLECTION
VOLTAGES SHOULD BE APPLIED BEFORE OPERATING THE WRITING BEAM,

ADDIT IONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DIVISION

Post OFFice Box 412

CLIFTON, NEW JERSEY

* TRADEMARK oF ITT

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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F=T17h
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION IATRON *

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

— I'T'T EXPORT CORPORATION

67 BROAD STREET - NEW YORK 4, N, Y,

TENTATIVE

DESCR IPT ION:

M THE F=T174 1s A b iNcH 1ATRON (DIRECT VIEW STORAGE CATHODE-RAY TUBE) THAT
PRODUCES A BRIGHT VISUAL DISPLAY OF ELECTRICALLY STORED INFORMATION. IT IS
ELECTROMAGNET ICALLY FOCUSED AND DEFLECTED. THE TUBE DISPLAYS BRIGHT IMAGES
THAT CAN BE VIEWED IN DIRECT SUNLIGHT AND FEATURES THE ABILITY TO WRITE,
STORE, AND ERASE INFORMATION AT WILL. GREY SHADES ARE PRODUCED IN ACCORD-
ANCE WITH AMPLITUDE VARIATIONS OF THE INPUT SIGNAL. THE TUBE HAS TWO
ELECTRON GUNS, A WRITING GUN, WHICH WRITES THE INPUT SIGNAL ON A STORAGE
MESH, AND A FLOOD GUN, WHICH ILLUMINATES THE VIEWING SCREEN IN ACCORDANCE
WITH THE STORED SIGNAL.

GENERAL :
P DIMENS | ONS SEE OUTLINE AND FUNCTIONAL SCHEMATIC

NOMINAL TUBE DIAMETER L INcHEs
MiNIMuM UserFuL DisPLAY DIAMETER 3 INCHES

PHOSPHOR P-20  ALUMINIZED

OPERATING PosiTiON ANY

WE IGHT 0.89 Pounps

CATHODE PRE-HEATING TIME 30 Seconps

Focus METHOD MAGNET IC

DEFLECTION METHOD MAGNETIC

DIRECT INTER-ELECTRODE CAPACITANCES WITHOUT EXTERNAL SHIELD (APPROX.)

GRID #l TO ALL OTHER ELECTRODES 2.5 UUF

A\ WRITE CATHODE TO ALL OTHER ELECTRODES 8.0 uur
FLoop CATHODE 3:0 UUF

AnoDE #1 3.7 UuF
1 MAX IMUM RAT INGS FLoOD SECTION
VIEWING SCREEN 18  KvDC

BACKING ELECTRODE 25 VDC

COLLECTOR 250 VDC

ANODE #U4 150 vDC

ANoDE #3 150 VDC

AnopE #2 150 VDC

™\ AnoDE #1 80 vDC
CATHODE 200 VDC
HEATER-CATHODE 125 VvDC

* TRADEMARK OF THE INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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MAX IMUM RAT INGS (CoNTINUED)

HEATER CATHODE

CATHODE

GrRID #1

GRID #2

GR1D #3

PEAK VOLTAGE BETWEEN GRID #2 AND
GRID #1 or GRID #3

TYPICAL OPERATING VALUES:

VIEWING SCREEN
BACKING ELECTRODE
CoLLECTOR

Anope #U

Anooe #3

ANODE #2

ANopE #1

CATHODE

HEATER

HEATER

CATHODE

GrID #1 (Cut=oFF NoTE 1)
GRID #2

GrRID #3

WRITE SECTION

125
-1000
-150
#500

vVDC
vDC
VDC REeEsPECT WRITE CATHODE
VDC RESPECT WRITE CATHODE

INTERNALLY CONNECTED TO ANODE #2

500

vDC

FLoop SecTioN

15
£10
#180
#90
iao
30
£60

0
6.3

KVDC (1.7 Ma Max.)
VDC AND ERASE PULSES
VDC .5 10 1.7 MA

VDC 35 10 300 ua

VDC 200 10 500 ua
VDC 1 10 1.5 Ma

VDC .5 10 2.0 MA

VDC 4.7 Ma Max.

V AC or DC 1.4 A

WRITE SECTION

6.3
-450
-35
£150

V AC or DC .6 A

VDC .5 10 1.5 MA
VDC RESPECT WRITE CATHODE
VDC RESPECT WRITE CATHODE

INTERNALLY CONNECTED TO 'ANODE #2

RANGE OF TYPICAL OPERATING ADJUSTMENTS:

AnopE #2

ANODE #3

GrR1D #1 (Cut-oFF NoTe 1)
ERASE PuLsEs

TYPICAL PERFORMANCE:

Resorution (NoTe 2)

AT 50% OF FULL BRIGHTNESS
BRIGHTNESS
WRITING SPEED

20 VoLTs DRIVE To 90%
Erase TiMe (NoTe 3)
Viewine Time (NoTe 4)
NUMBER OF HALF=TONE STEPS

* TRADEMARK ofF ITT

T7-62

25 to 40 VoLTs
10 10 25 VoLTs

-28 1o -U46 VoLTs

ADJUST FOR BEST COLLIMATION
ADJUST FOR BEST COLLIMATION

3-12 VoLts, 1.5 usec. wiDeE, 100-5000 PRF
ADJUST FOR DESIRED VIEWING TIME

35
15,000

25,000

LINES PER INCH
FT. LAMBERTS

INCHES PER SECOND
MILL ISECONDS
SECONDS



F-T17k
_ IATRON *

NOTES:
1. VISUAL CUT-OFF OF THE STORED, FOCUSED, STATIONARY SPOT.

“-\ 2. RESOLUTION 1S MEASURED BY THE SHRINKING RASTOR METHOD AT THE CENTER
OF THE VIEWING SCREEN.

3. ERASE TIME IS THE SHORTEST TIME IN WHICH INFORMATION CAN BE REMOVED
FROM THE TUBE AFTER BEING STORED AT FULL BRIGHTNESS.

L., VIEWING TIME 1S THE TIME THAT A SIGNAL STORED AT FULL BRIGHTNESS ANY-=-
f\\ WHERE IN THE DISPLAY AREA CAN BE VIEWED WITH ERASE PULSES APPLIED TO
COUNTERACT ION WRITING.

SPECIAL PRECAUTIONS:

OBSERVE MAXIMUM RATINGS TO AVOID POSSIBLE DAMAGE TO THE TUBE. IN PARTICU=

LAR, THE VIEWING SCREEN VOLTAGE SHOULD BE LIMITED SO AS TO NEVER EXCEED
18 Kv.

THE FULL VOLTAGE SHOULD NOT BE APPLIED TO THE VIEWING SCREEN INSTANTA-

NEOUSLY. AN ORDINARY RC FILTER AT THE OUTPUT OF THE POWER SUPPLY PROVIDES

ADEQUATE ASSURANCE THAT THE VOLTAGE BUILD UP WILL NOT BE TOO ABRUPT. THE
A MINIMUM RESISTANCE OF THE HIGH VOLTAGE LEAD SHOULD BE 1 MEGOHM.

REPEATED BOMBARDMENT WITH A HIGH CURRENT FOCUSED WRITING BEAM ON A SMALL
AREA OF THE STORAGE SURFACE CAN BURN A DARK IMAGE INTO THE DISPLAY, WHICH
MAY REMAIN FOR SEVERAL HOURS OR EVEN PERMANENTLY. THEREFORE, DEFLECTION
VOLTAGES SHOULD BE APPLIED BEFORE OPERATING THE WRITING BEAM.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

N ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DIVISION
PosT OFFice Box T065
ROANOKE, VIRGINIA

* TRADEMARK ofF |ITT

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION
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F-7423
|ATRON*

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

DESCRIPTION:

THE F=Th23 1s A 5 INcH IATRON (DIRECT VIEW STORAGE CATHODE-RAY TUBE) THAT
PRODUCES A BRIGHT VISUAL DISPLAY OF ELECTRICALLY STORED INFORMATION. IT
IS ELECTROSTATICALLY FOCUSED AND DEFLECTED. THE TUBE DISPLAYS BRIGHT
IMAGES THAT CAN BE VIEWED IN DIRECT DAYLIGHT, AND THE TUBE FEATURES THE
ABILITY TO WRITE, STORE AND ERASE SIGNAL INFORMATION AT THE WILL OF THE
OPERATOR. GRAY SHADES ARE PRODUCED IN ACCORDANCE WITH THE AMPL ITUDE
VARIATIONS OF THE INPUT SIGNAL. THE TUBE HAS TWO ELECTRON GUNS, A
WRITING GUN WHICH WRITES THE INPUT SIGNAL ON AN INSULATOR STORAGE SCREEN,
AND A FLOOD GUN WHICH ILLUMINATES THE PHOSPHOR IN ACCORDANCE WITH THE
STORED SIGNAL.

GENERAL ¢

DIMENS 10NS SEE OUTLINE ATTACHED
NoMiINAL TusBe DIAMETER 5 INCHES
MiNiMuM UserFuL DisPLAY DIAMETER by INCHES

PHOSPHOR P-20  ALUMINIZED

OPERATING PosiTIiON ANy

WEIGHT (APPROX IMATE) 2 . 8 oz.

CATHODE PRE=HEATING TIME 30 SeconDs

Focus MeTHOD ELECTROSTATIC

DEFLECTION METHOD ELECTROSTATIC

MAX IMUM RATINGS:

FLoob SECTION

VIEWING SCREEN £10 KV
BACKING ELECTRODE £25 v
COLLECTOR £250 v
AnoDE #h 4150 V
AnoDE #3 £150 Vv
ANoDE #2 150 Vv
ANODE #1 80 v
HEATER-CATHODE VOLTAGE £125 Vv

* TRADEMARK OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORAT|ON

3-61



F-T423
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WRITE SECTION

WRITE CATHODE -1000 V

GRID #1 NEGATIVE VOLTAGE RESPECT WRITE CATHODE 150 V
PosiTivE VoLTAGE RESPECT WRITE CATHODE ov

GRID #2 £150 V

GRID #3 4500 V REsPECT WRITE CATHODE

HEATER=CATHODE VOLTAGE £125 v

GRID #2 TOo ANY DEFLECTING ELECTRODE £500 v

TYPICAL OPERATING VALUES:

VIEWING SCREEN
BACKING ELECTRODE
COLLECTOR

ANODE #4

AnODE #3

ANoODE #2

ANODE #1

FLoop CATHODE
HEATER

WRITE CATHODE
GrR1D #1 Cutorr (NoTe 1)
GRID #2

GRID #3
HEATER

FLoobD SECTION

#£8.5 KV DC 2 MA (Max.)
£10 VDC
4180 VDC 2 MA (MAX.;
£90 vDC 1.5 MA (Max.
£20 VDC 1.5 MA (Max.)
#30 VvDC 1.8 MA (Max.)
#60 vDC 5.0 MA (Max.)
0 VDC 10.0 MA (Max.)
6.3 V AC or DC 1.4 A

WRITE SECTION

-750 VDC 3.0 MA (Max.)
-60 VDC RESPECT WRITE CATHODE
0 VvDC
£165 VDC RESPECT WRITE CATHODE

6.3 V AC or DC .6 A

MeEAN DEFLECTION PLATE VoLTAGE O V

RANGE OF TYPICAL OPERAT ING ADJUSTMENTS:

ANODE #2 25 10 35 VDC ADJUST FOR BEST COLLIMATION
AnoDE #3 15 To 30 VDC ADJUST FOR BEST COLLIMATION
GR1D #1 CuToOFF

(Note 1) -40 10 -85 VDC
GR1D #3 Focus 105 10 210 VDC ADJUST FOR BEST FOCUS

ErRAsSE PuLsEs

* TRADEMARK ofF ITT

3-61

0 1o 10 VOLT AMPLITUDE, 1 USECOND WIDE,

100=-5000 PRF - ADJUST FOR DESIRED
VIEWING TIME.



TYPICAL PERFORMANCE.

ResoLuTioN (NoTE 2)

50% oF FuLL BRIGHTNESS 40 Lines/INcH
BR IGHTNESS 4,000 FT. LAMBERTS
WRITING SPEED
20 VoLT DRIVE TO 50% BRIGHTNESS 20,000 |INCHES/SECOND
40 VoLt DRIVE To 50% BRIGHTNESS 40,000 |INCHES/SECOND
Erase Time (NoTe 3) 12 MILLISECONDS
VIEWING TIME éNors ) 10 SECONDS
StoraGe TiMe (NoTE 5) 20 SECONDS
DEFLECTION FACTOR
D1-D2 L0-49 VoLts/INcH
D3-Dk 38-47 VoLts/INcH
HALF=TONE STEPS 4L (MiniMum)
ENV IRONMENTAL DATA:
AMBIENT TEMPERATURE RANGE
OPERAT ING -550 1o £710 C
NON=-OPERAT ING -650 10 £1000 C
ALTITUDE 70,000 FEET
V18rAT 10N (CONT INUOUS) 3G, 5 Cps 1o 500 CPs
Swock (3 AxEs)
OPERAT ING 15G For 40 MS, 18 iMpacCTS
OPERAT ING 256 FOR 5 MS, 6000 IMPACTS
Non-OPERAT ING (CRASH SAFETY) 30G ForR 11 MS, 2 IMPACTS

NOTES:

1. VIiSUAL CUTOFF OF THE STORED, FOCUSED, UNDEFLECTED SPOT.

2, RESOLUTION 1S MEASURED BY THE SHRINKING RASTER METHOD AT THE CENTER

OF THE TUBE

3. ERASE TIME IS THE SHORTEST TIME

IN WHICH A SIGNAL CAN BE REMOVED

FROM THE TUBE AFTER BE ING STORED AT FULL BRIGHTNESS.

F-Tl423
IATRON *

b, VIEWING TIME IS THE MINIMUM TIME THAT A SIGNAL STORED AT FULL BRIGHT=-
NESS ANYWHERE IN THE DISPLAY AREAS CAN BE VIEWED WITH ERASE PULSES
CONT INUOUSLY APPLIED TO COUNTERACT ION WRITING.

* TRADEMARK oF ITT

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




F-7423
IATRON * -

5. STORAGE TIME IS THE TIME REQUIRED FOR THE BRIGHTNESS TO INCREASE
FROM CUTOFF TO 50 PER CENT OF FULL VALUE (N THE ABSENCE OF ERASE
PULSES.

SPECIAL PRECAUT IONS:

OBSERVE MAX IMUM RATINGS TO AVOID POSSIBLE DAMAGE TO THE TUBE. |IN PAR=-
TICULAR THE VIEWING SCREEN VOLTAGE SHOULD BE LIMITED SO AS TO NEVER
EXCEED 10 KV. THE FULL VOLTAGE SHOULD NOT BE APPLIED TO THE VIEWING
SCREEN INSTANTANEOUSLY. AN ORDINARY RC FILTER AT THE OUTPUT OF THE POWER
SUPPLY WILL PROVIDE ADEQUATE ASSURANCE THAT THE VOLTAGE BUILD UP WILL NOT
BE TOO ABRUPT. THE MINIMUM RESISTANCE OF THE HIGH VOLTAGE CIRCUIT SHOULD

BE 1 MEG OHM.

REPEATED BOMBARDMENT WITH A HIGH CURRENT FOCUSED WRITING BEAM ON A SMALL
AREA OF THE STORAGE SURFACE CAN BURN A DARK IMAGE INTO THE DISPLAY AREA;
WHICH MAY REMAIN FOR SEVERAL HOURS OR EVEN PERMANENTLY. THEREFORE,

DEFLECTION VOLTAGES SHOULD BE APPLIED BEFORE OPERATING THE WRITING BEAM.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TUuBE APPLICATIONS SECTION
ITT COMPONENTS DiIViISION

Post OFFicE Box 412

CLIFTON, NEw JERSEY

¥ TRADEMARK OF THE |INTERNATIONAL TELEPHONE & TELEGRAPH CORPORATION

3-61



3INITLNO NOYLVI

*32v4 38NL 3HL 40 ¥ILIN3D 3HL 3A08V S3IHONI §°0 G3IYIINTD
SNIGYY HIONI Z2°0 40 372812 V NIHLIM 77Vvd 7TVHS 10dS 3H|

‘g *ON Nld G¥VMOL 031337430

3g 711m 10as 3H] °*Yg o1 193483y HIIM 3AILISOM

mo H1iM 3SIMIMIT SOT OGNV £ °ON SNId G¥VYMOL Q310371430
38 711M 10dS 3H] *2Q Ol 123d4S3¥ HLIM 3A111S0d L(
HLIM 3sve 3H1 ¥3¥v3N 33v Ng .mo S$300¥12373 ONI 1237430
€N33¥DS 3HL ¥3¥V3IN 38V ©g ‘g s3a00¥123713 ONILD3143(Q

— STXV NOIIomIama 'a-ta
—  NOIIOFIIET Sa-'a

T o
oy

€ehl-4

12 310N

:T 310N

g 6°g

vy

|

G
62°g
9 Her
96°2 e
0°%
LE*G
I
8° 69°
€g°¢ €L°¢
#/T TU g/T 1T
oT/T 2T
* XYW *NIW *43
SNO I SN3WIQ
 oz.62

]

(CETAIAOW) ESVE TVILHIHIA g€

TIHES WOATITHN QE-VHE Y

“VIQ XVIISIQT
TNIASN “NIW

‘NOILISOd IOdS THIDTLINCANA

2#F HION

C C C

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

CLIFTON, NEW JERSEY

CORPORATION,

INTERNATIONAL TELEPHONE AND TELEGRAPH




NOMLVI E2tl-4

HAOSLOETH DNIOVE NTD

HOLOETION aich

t# HAONY  IXTOIA

¢ HAONY cisgic

# HAONY  MOTIHX

NZZEOS DNIMATA — SAIAWNYIC TDYUVT HITHEM
QTEIHES JIIVISONIDTTH — UHIAWYIQ TIVIS HLTHM

MOTTHX

0T

LATOIA

-a
2-a

o# aup

T# aT¥D
TILVAH ALTYM
VAIVEH TITM
HAOELVD HITHM

T=a

(snood) € arup

£-a

HAOHELYD QOO
TALVIH d0C1d
VHAIVAE dCOTLI

T# HAONY

ESVE NId T

NEHED

HNM—:"D\D[‘—@O\Q:’S{S—?_‘

3-61



D-3001
IATRON *

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

DESCR IPT ION:

THe D-3001 1s A 5 IncH IATRON (DIRECT VIEW STORAGE CATHODE=RAY TUBE) THAT
PRODUCES A BRIGHT VISUAL DISPLAY OF ELECTRICALLY STORED INFORMATION. IT

IS ELECTROSTATICALLY FOCUSED AND DEFLECTED. THE TUBE DISPLAYS BRIGHT
IMAGES THAT CAN BE VIEWED IN DIRECT DAYLIGHT, AND THE TUBE FEATURES THE
ABILITY TO WRITE, STORE AND ERASE SIGNAL INFORMATION AT THE WILL OF THE
OPERATOR. GRAY SHADES ARE PRODUCED IN ACCORDANCE WITH THE AMPLITUDE VARIA=-
TIONS OF THE INPUT SIGNAL. THE TUBE HAS TWO ELECTRON GUNS, A WRITING GUN
WHICH WRITES THE INPUT SIGNAL ON AN INSULATOR STORAGE SCREEN, AND A FLOOD
GUN WHICH ILLUMINATES TME PHOSPHOR IN ACCORDANCE WITH THE STORED SIGNAL.

GENERAL ¢

DIMENS IONS SEE OUTLINE ATTACHED
NoMiINAL TuBe DIAMETER 5 INCHES
MiniMuM UserFuL DisPLAY DIAMETER 4  INcHES

PHOSPHOR P=20 ALUMINIZED

OPERAT ING PoSiTION ANY

WEIGHT (APPROX IMATE) 2 . 8 oz.

CATHODE PRE-HEATING TIME 30 SEcoONDS

Focus MeTHOD ) ELECTROSTATIC

DEFLECTION METHOD ELECTROSTATIC

MAX IMUM RATINGS: FLoob SECTION

VIEWING SCREEN £10 KV

BACKING ELECTRODE £25 v

COLLECTOR : #250 V

ANnoDE 7l £150 V

AnoDE #3 £150 Vv

ANoDE #2 4150 V

ANODE #1 80 Vv

HEATER=-CATHODE VOLTAGE £125 v

* TRADEMARK OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORAT ION
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D-3001
| ATRON*

WRITE CATHODE
GRID #1

GRID #2

GrID #3
HEATER=CATHODE VOLTAGE

WRITE SECTION

=-1000 V

NEGATIVE VoLTAGE RESPECT WRITE CATHODE 150 V
PosiITIVE VOLTAGE RESPECT WRITE CATHODE ov

GRID #2 TO ANY DEFLECTING ELECTRODE

TYPICAL OPERATING VALUES:

VIEWING SCREEN
BACKING ELECTRODE
COLLECTOR

ANoDE #4

ANODE #3

ANODE #2

ANODE #1

FrLoop CATHODE
HEATER

WRITE CATHODE

GriD #1 Cutorr (Note 1)

GRID #2

GRID #3

HEATER

MeEAN DEFLECTION PLATE
VOLTAGE

=750 VDC
-60 VDC
0 VDC
£165 vDC
6.3 V

o v

RANGE OF TYPICAL OPERATING ADJUSTMENTS:

ANODE #2 25 1o 35 VDC
AnopE #3 15 1o 30 VDC
GRID #1 CUTOFF

(NoTe 1) -60 To =120 VDC
GRID #3 Focus £105 1o 210 VDC

ErRASE PuLses

* TRADEMARK ofF ITT

O To 10 VoLt

100-5
VIEWI

£150 Vv

500 V REesSPECT WRITE CATHODE
125 V

500 V

FLoop SECTION

1.0 Ma (Max.)

2.0 Ma (MAx.g
1.5 Ma (Max.

1.5 Ma (Max.)
1.8 Ma (Max.)
5.0 Ma (Max.)
0.0 Ma (Max.)
1.4

WRITE SECTION

3.0 Ma (Max.)
ResPECT WRITE CATHODE

RESPECT WRITE CATHODE
AC orR DC .6 A

ADJUST FOR BEST COLLIMATION
ADJUST FOR BEST COLLIMATION

ADJUST FOR BEST FOCUS
AMPLITUDE, 1 USECOND WIDE,
000 PRF - ADJUST FOR DESIRED
NG TIME.



D~3001

- |ATRON *
TYPICAL PERFORMANCE:
—_ ResoLution (NoTe 2)
50% oF FuLL BRIGHTNESS 60 LiNes/INcH
BRIGHTNESS 2,000 FT. LAMBERTS
WRITING SPEED
20 VoLT DRIVE To 50% BRIGHTNESS 20,000 INCHES/SECOND
LO VoLt DRIVE To 50% BRIGHTNESS 40,000 INcHES/SECOND
Erase TiMe (Note 3) 12 MILLISECONDS
P Viewing Time (Note 4) 20 SECONDS
StorAaGe TiMe (NoTe 5) 20 SECONDS
DEFLECTION FACTOR
D1-D2 40 1o 49 VoLts/INcH
D3-D4 38 To 47 VoLts/INcH
HALF=TONE STEPS b (Minimum)
ENV IRONMENTAL DATA:
AMBIENT TEMPERATURE RANGE
OPERAT ING -550 10 £710 C
NON-OPERAT ING -650 10 £1000 C
Y ALTiTUDE 70,000 FEeET
VieraTION (CONTINUOUS) 3G, 5 Cps TOo 500 Cps
SHock (3 axes)
OPERAT ING 156 For 4O MS, 18 ImpacTs
OPERAT ING 256G FOR 5 MS, 6000 ImPACTS
Non-OPERATING (CRASH SAFETY) 30G For 11 MS, 2 IMPACTS
NOTES:
1. VISUAL CUTOFF OF THE STORED, FOCUSED, UNDEFLECTED SPOT.
PN 2. RESOLUTION IS MEASURED BY THE SHRINKING RASTER METHOD AT THE CENTER OF
THE TUBE.
3. ERASE TIME IS THE SHORTEST TIME IN WHICH A SIGNAL CAN BE REMOVED FROM
y THE TUBE AFTER BEING STORED AT FULL BRIGHTNESS.
L. VIEWING TIME IS THE MINIMUM TIME THAT A SIGNAL STORED AT FULL BRIGHT=-
NESS ANYWHERE IN THE DISPLAY AREAS CAN BE VIEWED WITH ERASE PULSES
CONT iNUOUSLY APPLIED TO COUNTERACT ION WRITING.
*  TRADEMARK oF ITT
N

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




D-3001
| ATRON* =

5« STORAGE TIME IS THE TIME REQUIRED FOR THE BRIGHTNESS TO INCREASE
FROM CUTOFF TO 50 PER CENT OF FULL VALUE IN THE ABSENCE OF ERASE

PULSES.

SPECIAL PRECAUT IONS:

OBSERVE MAXIMUM RATINGS TO AVOID POSSIBLE DAMAGE TO THE TUBES. [N PAR=-
TICULAR THE VIEWING SCREEN VOLTAGE SHOULD BE LIMITED SO AS TO NEVER
EXCEED 10 KV. THE FULL VOLTAGE SHOULD NOT BE APPLIED TO THE VIEWING
SCREEN INSTANTANEOUSLY. AN ORDINARY RC FILTER AT THE OUTPUT OF THE
POWER SUPPLY WILL PROVIDE ADEQUATE ASSURANCE THAT THE VOLTAGE BUILD UP
WILL NOT BE TOO ABRUPT. THE MINIMUM RESISTANCE OF THE HIGH VOLTAGE CIR~
CUIT SHOULD BE 1 MEG OHM.

REPEATED BOMBARDMENT WITH A HIGH CURRENT FOCUSED WRITING BEAM ON A SMALL
AREA OF THE STORAGE SURFACE CAN BURN A DARK IMAGE INTO THE DISPLAY AREA,
WHICH MAY REMAIN FOR SEVERAL HOURS OR EVEN PERMANENTLY. THEREFORE,

DEFLECTION VOLTAGES SHOULD BE APPLIED BEFORE OPERATING THE WRITING BEAM.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DIViISION

PosT OFFiIceE Box 412

CLIFTON, NEw JERSEY

* TRADEMARK OF THE INTERNATIONAL TELEPHONE & TELEGRAPH CORPORAT |ON

3-61



®30V4 38Nl 3HL 340 ¥3IN3ID 3HL 3A08V S3IHONI Q°0 G3¥3ILNID S M
SNIAVY HONI Z°Q 40 371212 ¥V NIHLIM 1IV4 TIVHS 10dS 3IH] °Z 0°He r
9c* (A |
°Q °*ON NId Q¥VMOLl 031237436 38 111M 10dS 962 e H
3H] *Hg 0L 1934S3¥ HLIM 3A11180d €0 HLIM 3SIM3INIT QT ANV 0t 9
6 °*ON SNId G¥VMOL Q31231430 38 TT1IM 10dS 3H] °*2Q OL 153dS3Y 15%6 4
HLIM 3A1Lisod [Q HLIM 3sve 3HL ¥3¥van 3av g ¢ €9 s300¥12313 216 3
ONI1D37430 {N3I3YDS 3IHL ¥IYVY3IN 38V 2g ‘TQ S300¥LD3IT3 HNI11D3ITNA3Q °T T8° 69° a
€g ¢ €L € 2
- JE doId NMId ). “Q,IS $'S310N #/T IT  g/T TIT a
oT/T 2t v
* XYW NIRW FERY

— STXV NOTIORLIZG #num 3INIT1N0 TOOE-a

— NOTIOEIZEd “a-'a

o

m

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

Z
S
B
2
@)
N
=
Z
=
Z
(@]
oW
>
@)
4)
|
—
-_
b
=
o
(=
=z
(=9
[T}
(—]
Bediad
[==]
—]
b=
=
(=]
(=
—
[}
(7]
]
v}

H ] )
11
D
: | wil
o5 F <O S . 4L .
— 5 —= TNIESN *NIW of TIoN
(@IIIIAON) FESYVH TVIITHIA € ‘NOIIISOd IOdS THIDTLIAIND
TIHHS WRICHW QE-VH ¥ ,




-0 4T

ea £T

off @O cT

# a¥d TI

WALVAE IITMM OT

T0O0E-d HATIVAH TITaM 6

HAOHLVD IITIM §

HOIDTTIOD L ™a 1

o/N 9 (snood) €# amap 9

# HAONY & €-a ¢

E# HAONY 1 HIOHIVD TO0TL ¥

o# HAONV- € YHAIVAE 00T €

o/N 2 NETEDS DNIMETA MHIAWVIC HEDOVI NMOUE WHAIVAE (00T ¢

HACIOTTI DNDIOVE T TIEIES DITLVISOMIOETE WAIEWYIC TIVIAS ELIHM T# HAONY T
SNOLIDANNOD NId T-.H SAVAT DNIXTLI HSYE NId #T

B MOTIEX
| fm w_ HIE

T IOIA
=| I pN—

|| NEHED

3-61



D-3003/AS 17-21
STORAGE TUBE

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

APPL ICAT ION:

THE DARK TRACE TUBE IS A CATHODE~RAY TUBE THAT RETAINS AN IMAGE FOR AN EX=-
TENDED PERIOD OF TIME. IMAGE TIME IS ADJUSTABLE BETWEEN A FEW SECONDS AND
SEVERAL HOURS.

THE IMAGE APPEARS DARK ON A LIGHT BACKGROUND AND CAN BE VIEWED IN NORMAL
LIGHT. THE TUBE CAN BE USED WHEREVER UNIQUE OR SLOWLY DEVELOPING PHENOME=-
NA WITH SPEEDS TO ABOUT 300 M/sec (975 FT/SEc) ARE TO BE RECORDED, FOR
EXAMPLE IN SWITCHING OR METERING, WHICH USED TO REQUIRE A LOOP OSCILLOGRAPH,
OR IT CAN BE USED AS A STORAGE DEVICE |N RECORDING EQUIPMENT. OTHER EX-
AMPLES OF APPLICATION ARE IMAGE TRANSMISSION SYSTEMS WITH SLOW IMAGE SE=-
QUENCE, MEANS FOR DIRECT TRANSMISSION OF DRAWINGS, AND RADAR DISPLAY UNITS.
SINCE THE IMAGE CAN BE VIEWED UNDER NORMAL LIGHTING CONDITIONS, THAT 1S,
WITH THE EYE ADAPTED TO BRIGHT LIGHT, IT FINDS MANY APPLICATIONS IN THE
LABORATORY AND INDUSTRY.

THE IMAGE CAN BE ERASED AT ANY TIME WITHIN ABOUT 10 SECONDS BY APPLYING A
QUENCHING VOLTAGE.

DES IGN:

THE GLASS ENVELOPE HAS A RECTANGULAR IMAGE SCREEN MEASURING 4 X 5-1/h INCH=
ES. THE SCREEN DIAGONAL IS 6-3/h INCHES, AND THE EFFECTIVE SCREEN AREA I8

3-1/8 X 4-7/8 incHES.

THE TUBE'S BEAM SYSTEM 1S FOCUSSED ELECTROSTATICALLY. DEFLECTION IS ACCOM=
PLISHED MAGNETICALLY AND THE DEFLECTION ANGLE IS 700. A THIN MICA SHEET IS
ARRANGED IMMEDIATELY BEHIND THE FRONT PANE AS AN IMAGE SCREEN. ON THE SIDE
OF THE SHEET FACING THE CATHODE, A POTASSiUM CHLORIDE LAYER HAS BEEN DEPOSI=
TED BY VAPORIZATION. WHEN THE CATHODE RAY STRIKES AN AREA, IT CHANGES THE
GRID STRUCTURE OF THE CRYSTALS AND THIS LEADS TO A PURPLISH COLORING.

ON THE SIDE OF THE MICA SHEET FACING THE VIEWER, THERE IS A TRANSPARENT SEMI=
CONDUCTIVE LAYER CONNECTED TO TWO TERMINALS THAT PASS THROUGH THE ENVELOPE.
WHEN A QUENCHING VOLTAGE 1S APPLIED, THE IMAGE 1S QUENCHED BY JOULEAN HEAT.
AT THE SAME TIME, THE PLATE VOLTAGE 1S APPLIED OVER ONE OF THE TERMINALS.

6-61



D-3003/AS 17-21
STORAGE TUBE -

THE FRONT PANE OF THE TUBE IS MADE OF FLAT GLASS, SO THAT ANY IMAGE CAN
BE ACCURATELY TRACED ON TRANSPARENT PAPER APPLIED TO THE GLASS.

THE TUBE'S OPERATING CONDITIONS HAVE BEEN SO CHOSEN THAT THE REQUIRED
VOLTAGES CAN BE PRODUCED WITH STANDARD TELEVISION COMPONENTS. SINCE WITH THE
PHENOMENA TO BE REPRESENTED IT IS IN MANY CASES NOT POSSIBLE TO USE THE DE=
FLECTION FREQUENCIES COMMONLY USED IN THE TELEVISION INDUSTRY, SPECIAL
CIRCUIT ARRANGEMENTS HAVE BEEN WORKED OUT FOR THE AS 17-21 TUBE THAT ALLOWS
USING MASS=PRODUCED TELEVISION PARTS TO PRODUCE THE OPERATING VOLTAGES AND
PROPER DEFLECTION,

TECHNICAL CHARACTERISTICS:

BEAM SySTEM TETRODE WITH UNIT LENS

ENVELOPE ALL-GLASS DESIGN

Base TweLve-s1DEp (DUODEKAL) wiITH T PRONGS
Focussing ELECTROSTATIC

DEFLECTION MAGNETIC

DEFLECTION ANGLE TOO DIAGONAL

FRONT AREA FLAT CLEAR GLASS

SCREEN DARK TRACE SCREEN

IMAGE T IME EXTREMELY LONG, UP TO SEVERAL HOURS
SCREEN AREA 3-1/8 X 4-7/8 incHeS

OVERALL LENGTH, |NCLUDING BASE ApPROX. 10-1/2 INCHES

WE IGHT ApPrOX. 1-1/2 PoOuNDS

WRITING RATE 12,000 INCHES PER SECOND

HEAT ING VALUES FOR PARALLEL OR SERIES SUPPLY

FILAMENT VOLTAGE Vy 6.3 V

FILAMENT ") 0.3 A

Oxi1pe CATHODE INDIRECTLY HEATED

RAT INGS:

PLATE VOLTAGE T - 14 KV

ScrREEN GR1D VOLTAGE 300 VoLTS, APPROX.
CoNTROL GR1ID VoLTAGE (PEAK) /2 VoLTs
FocussiING VOLTAGE 0 - 400 VorTts
B1ASING POTENTIAL -0 - 86 VoLTs
QuENcH ING PoweRr 10 - 15 WATTS
RESI1STANCE OF QUENCHING LAYER 80 - 120 OHMS

Max iMmum CATHODE CURRENT 0.5 MiLL I AMRERE
NeEGATIVE GRID B1AS 0 - 150 VoLTs

GRID LEAK RESISTANCE 035 MEGOHMS
CATHODE CURRENT WITH STATIONARY SPOT 0.5 UA

CHARGE DENSITY DURING BEAM DEFLECTION 1.5 uc/cm2

6-61



D-3003/AS 17-21

-3 - STORAGE TUBE
AVERAGE OPERATING CONDITIONS:
ANODE VOLTAGE 10 KV
GrRID No. 2 VOLTAGE 300 VoLrts
GrID No. 3 VoLTAGE 0 - 400 Vourts
Cut-ofF VoLtace (Note 1) -4o - 86 VoLts
ErAsING WATTAGE (NoTE 2) 75 WATTS

NoTE 1: THE CUT-OFF VOLTAGE CORRESPONDS TO THAT VOLTAGE WHICH DOES NOT
RESULT IN A DISCOLORATION OF THE SCREEN BY THE SHARPLY FOCUSED BEAM.

NoTe 2: To ERASE THE PICTURE, AN ERASING VOLTAGE MUST BE APPLIED TO THE TwO
CONTACTS AT THE NARROW BULB SIDES. |T 1S RECOMMENDED THAT THE
VOLTAGE WHICH WILL RESULT IN AN ERASING POWER OF 75 WATTS BE FOUND
BY EXPERIMENT. THE RESISTANCE OF THE ERASING COAT 18 80 To 120 OHMS.

HEATER=-CATHODE VOLTAGE:

HEATER NEGATIVE
DURING THE FIRST 15 SECONDS OF THE

HEAT ING=UP PER 0D 410 VoLTs
AFTER THE HEATING=UP PERIOD 200 VouLTs
HeEATER PoOSITIVE 125 Vorrts

CAPACITANCES

CoNTROL GRID TO ALL OTHER ELECTRODES T UUF
CATHODE TO ALL OTHER ELECTRODES 5 UUF
ANODE TOo EXTERNAL COATING 4oo - 800 uur

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELEcTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DiIVISION

PostT OFFice Box 412

CLiFToN, New JERSEY

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION,,CLIFTON, NEW JERSEY
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Fw=-204
IATRON *

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

_——
TENTATIVE
DESCRIPTION:
P THE FW-204 1s A 5 INcH IATRON (DIRECT VIEW STORAGE CATHODE-RAY TUBE) THAT
‘ PRODUCES A BRIGHT VISUAL DISPLAY OF ELECTRICALLY STORED INFORMATION. |IT
IS ELECTROMAGNET ICALLY FOCUSED AND DEFLECTED. THE TUBE DISPLAYS BRIGHT
IMAGES ON A DARK BACKGROUND THAT CAN BE VIEWED IN DIRECT DAYLIGHT, AND
FEATURES THE ABILITY TO WRITE, STORE, AND ERASE INFORMATION AT WiLL. GREY
SHADES ARE PRODUCED IN ACCORDANCE WITH THE AMPLITUDE VARIATION OF THE
INPUT SIGNAL. THE TUBE HAS TWO CONCENTRIC ELECTRON GUNS, A WRITING GUN,
WHICH WRITES THE INPUT SIGNAL ON A STORAGE MESH, AND A FLOOD GUN, WHICH
ILLUMINATES THE PHOSPHOR IN ACCORDANCE WITH THE STORED SIGNAL. THE CONCEN=
TRIC ARRANGEMENT OF THE GUNS REDUCES DISTORTION OF THE WRITING BEAM TO A
MINIMUM.
A\ GENERAL :
DIMENS IONS SEE OUTLINE AND FUNCTIONAL SCHEMATIC
NoMmiNAL TuBe DIAMETER 5 INCHES
MiINIMUM UserFuL DiIsPLAY DIAMETER 4 IncHES
PHOsPHOR P-20 ALUMINIZED
OPERATING POSITION ANY
CATHODE PRE-HEAT ING TIME 60 SECONDS
Focus MAGNET IC
DEFLECT ION MAGNET IC
TYPICAL OPERAT ING VOLTAGES:
A FLooD SecTION
VIEWING SCREEN £10 KV DC 600 UA MAX IMUM
BACKING ELECTRODE £10 VDC AND ERASE PULSES
COLLECTOR £150 vDC 1.0 Ma
— ANoDE #5 £100  vDC 25 uA
Anope #4 #20  vDC 200 ua
AnoDE #3 £16  vDC 300 ua
ANoODE #2 /45  VDC 3000 ua
AnoDE #1 £12 vDC 25 MA
CATHODE 0 vDC 30 maA
HEATER 6.3 V AC or DC 2.1 A
M

* TRADEMARK OF THE INTERNATIONAL TELEPHONE & TELEGRAPH CORPORAT ION
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Fw=-204
IATRON *

CATHODE

Gr1D #1 (CutoFF - NoTe 1)
GrRID #2

HEATER

RANGE OF OPERAT ING ADJUSTMENTS:

AnoDE #1
ANoDE #2, 3, U
ErASE PULSES

TYPICAL PERFORMANCE:

ResoLut1oN (NoTE 2)
200 FT. LAMBERTS
2000 FT. LAMBERTS

BRIGHTNESS

WRITING SPEED

-2500
-50

6.3

0 10 20
0 1o 50
3 - 10

125
b b
2500

ZERO BIAS WRITING TO 80% BRIGHTNESS

Erase TiMe (Note 3)
Viewing Time (Note L)

NOTES:

WRITE SECTION

vDC 2 Ma

vDC RESPECT WRITE CATHODE
vDC 2 Ma

V AC or DC 6 A

VDC ADJUST FOR BEST COLLIMATION

VDC ADJUST FOR BEST COLLIMATION
V  AwmPLITUDE 1/2 u/sec. WIDE
75 To 4LOOO PRF

LINES PER INCH
LINES PER INCH
FT. LAMBERTS

150,000 IN/sEC.
5 MILLISECONDS
30 SECONDS MAXIMUM

1. VISUAL CUTOFF OF STORED,; FOCUSED, UNDEFLECTED SPOT.

2. MEASURED BY THE SHRINKING RASTER METHOD AT THE CENTER OF THE TUBE.

3. ERASE TIME

IS THE SHORTEST TIME THAT

INFORMAT ION CAN BE REMOVED FROM

THE TUBE AFTER BEING STORED AT FULL BRIGHTNESS.

b, VIEWING TIME
WHERE
ACT ION WRITING.

*TRADEMARK OF ITT

3-61

IS THE TIME THAT A SIGNAL STORED AT FULL BRIGHTNESS ANY=
IN THE DISPLAY CAN BE VIEWED WITH ERASE PULSES APPLIED TO COUNTER=



Fw-204

|ATRON =
SPECIAL PRECAUT IONS:
OBSERVE MAXIMUM RATINGS TO AVOID POSSIBLE DAMAGE TO THE TUBE. IN PARTICU=-
——_ LAR THE VIEWING SCREEN VOLTAGE SHOULD BE LIMITED SO AS TO NEVER EXCEED

12 KvV.

THE FULL VOLTAGE SHOULD NOT BE APPLIED TO THE VIEWING SCREEN INSTANTA=-

NEOUSLY. AN ORDINARY RC FILTER AT THE OUTPUT OF THE POWER SUPPLY WILL

PROVIDE ADEQUATE ASSURANCE THAT THE VOLTAGE BUILD UP WILL NOT BE TOO

ABRUPT. THE VIEWING SCREEN POWER SUPPLY SHOULD HAVE A SERIES RESISTANCE
o OF AT LEAST 1 MEG OHM.

REPEATED BOMBARDMENT WITH A HIGH CURRENT FOCUSED BEAM ON A SMALL AREA OF
THE STORAGE SURFACE CAN BURN A DARK IMAGE INTO THE DISPLAY, WHICH MAY
REMAIN FOR SEVERAL HOURS OR EVEN PERMANENTLY. THEREFORE, THE DEFLECTION
VOLTAGES SHOULD BE APPLIED BEFORE OPERATING THE WRITING BEAM.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

™ ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DIVISION
Post OFFICE Box 412
CLIFTON, NEw JERSEY

* TRADEMARK OF THE INTERNATIONAL TELEPHONE & TELEGRAPH CORPORAT ION

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTAT I

V E

DESCRIPTION:

Fw-208
IATRON *

THE FW=208 1s A 7.5 iINCH IATRON (DIRECT VIEW STORAGE CATHODE-RAY TUBE) THAT

PRODUCES A BRIGHT VISUAL DISPLAY OF ELECTRICALLY STORED
IS ELECTROMAGNET ICALLY FOCUSED AND DEFLECTED.

INFORMATION. IT

THE TUBE DISPLAYS BRIGHT

IMAGES THAT CAN BE VIEWED IN DIRECT DAYLIGHT, AND FEATURES THE ABILITY TO
WRITE, STORE, AND ERASE SIGNAL INFORMATION AT THE WILL OF THE OPERATOR.
GREY SHADES ARE PRODUCED IN ACCORDANCE WITH THE AMPLITUDE VARIATIONS OF
THE INPUT SIGNAL. THE TUBE HAS TWO ELECTRON GUNS, A WRITING GUN, WHICH
WRITES THE INPUT SIGNAL ON A STORAGE MESH, AND A FLOOD GUN WHICH |LLUMINAT

THE PHOSPHOR IN ACCORDANCE WITH THE STORED SIGNAL.

‘GENERAL :

DIMENS IONS
MiNiMuM UserFuL DisPLAY DIAMETER
NomiNAL TuBE DIAMETER

PHOSPHOR

OPERATING POSITION

CaTHODE PrE=-HEATING TIME - NoTE 1

Focus

DEFLECTION

ES

SEE OUTLINE AND FUNCT IONAL SCHEMATIC
INCHES
INCHES
P=20 ALUMINIZED

6.0
Te5

30

ANY

SECONDS
MAGNET IC
MAGNET IC

OPERAT ING VALUES AND TYPICAL PERFORMANCE CHARACTERISTICS:

VIEWING SCREEN
BACKING ELECTRODE
COLLECTOR

ANODE #U4

ANODE #3

ANODE #2

ANODE #1
CATHODE
HEATER

FLOOD SECTION

T

£150

10 0 150
TO

0 To £80

6.3

KV

vDC
vDC
vDC

VDC ApJusTABLE SEE NoTE 2
VDC ADJUSTABLE |INTERNAL
CONNECTED TO GRID #2

vDC

v

See NoTe 2

1.4t AMPERES NOMINAL
AC or DC

* TRADEMARK OF THE INTERNATIONAL TELEPHONE & TELEGRAPH CORPORATION
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Fw=-208

|ATRON * LS
WRITING SECTION
CATHODE -2500 VDC
GRID #1 CUTOFF =30 VDC ResPecT CATHODE SEE NOTE 3
GRID 0 7o /80 INTERNAL CONNECTION TO ANODE #2
HEATER - SEE NoTe 4 6.3 VoLTs .6 AMPERES
NOMINAL AC or DC

RESULUTION = SEE NOTE 5

125 FT. LAMBERTS 80 LINES PER INCH

625 FT. LAMBERTS 55 LINES PER INCH

1000 FT. LAMBERTS 4O LINES PER INCH
BRIGHTNESS 1250 FT. LAMBERTS
WRITING SPEED

WRITING TO 50% BRIGHTNESS 40000 INCHES PER SECOND - SEE NoTE 6
VieEwING TIME - SEE NoTE T 60 SECONDS MINIMUM
ERASE TIME = SEe NoTe 8 30 MILLISECONDS

NOTES:

1. MINIMUM TIME RECOMMENDED FOR CATHODE WARM=UP BEFORE OPERATING VOLTAGES
ARE APPLIED.

2. ADJUST FOR BEST COLLIMATION OF FLOOD BEAM.

3. VISUAL CUTOFF OF FOCUSED, UNDEFLECTED, STORED SPOT.

4, HEATER TRANSFORMER CENTER TAP SHOULD BE CONNECTED TO CATHODE VOLTAGE.

5. RESOLUTION MEASURED BY THE SHRINKING RASTER METHOD AT THE CENTER OF TUBE.
6. MEASURED WITH 25 VOLTS VIDEO DRIVE ABOVE 1/2 UA BEAM CURRENT BIAS LEVEL.

Te VIEWING TIME 1S THE TIME THAT A SIGNAL STORED AT MAX|IMUM BRIGHTNESS

ANYWHERE IN THE DISPLAY CAN BE VIEWED WITH ERASE PULSES BEING CON=-
T INUOUSLY APPLIED TO COUNTERACT POSITIVE ION CHARGING OF THE STORAGE
SURFACE.

8. ERASE TIME 1S THE SHORTEST TIME THAT INFORMAT ION CAN BE REMOVED AFTER

BEING STORED AT FULL BRIGHTNESS.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE
ELECTRON TUBE APPLICATIONS SECTION
ITT COMPONENTS DIVISION
PosT OFFICE Box 412
CLiFTON, NEw JERSEY

% TRADEMARK OF THE INTERNATIONAL TELEPHONE & TELEGRAPH CORPORATION
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Fw=-211
|ATRON *

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

DESCRIPT ION:

~ THE FW=211 Is A 2-1/2 iNcH |ATRON (DIRECT VIEW STORAGE CATHODE=-RAY Tuse)
THAT PRODUCES A BRIGHT VISUAL DISPLAY OF ELECTRICALLY STORED INFORMATION.
IT 1S ELECTROSTATICALLY FOCUSED AND DEFLECTED. THE TUBE DISPLAYS BRIGHT
IMAGES ON A DARK BACKGROUND THAT CAN BE VIEWED IN DIRECT DAYLIGHT, AND
FEATURES THE ABILITY TO WRITE, STORE, AND ERASE INFORMATION AT WiLL., GREY
SHADES ARE PRODUCED IN ACCORDANCE WITH AMPLITUDE VARIATIONS OF THE |NPUT
SIGNAL. THE TUBE HAS TWO CONCENTRIC ELECTRON GUNS, A WRITING GUN, WHICH
WRITES THE INPUT SIGNAL ON A STORAGE MESH, AND A FLOOD GUN, WHICH ILLUMI=
NATES THE PHOSPHOR IN ACCORDANCE WITH THE STORED SIGNAL. THE CONCENTRIC
ARRANGEMENT OF THE GUNS REDUCES DISTORTION OF THE WRITING BEAM TO A
;_\ MINIMUM.
GENERAL ¢
DIMENS 10ONS SEE OUTLINE AND OPERAT IONAL SCHEMATIC ATTACHED
NoMINAL TuBE DIAMETER 2-1/2 INcHES
MiNIMUM UserFuL DisPLAY DIAMETER 1.8 INcHES
PHOSPHOR P-20 ALuMINIZED
OPERATING PoOSIiITiON ANy
CATHODE PRE=-HEAT TIME 60 SEconDs
Focus ELECTROSTATIC
DEFLECTION ELECTROSTATIC
M TYPICAL OPERAT ING VALUES:
FLoob SeEcTion
VIEWING SCREEN 8.5 VDC 600 ua MAX IMuM
BAckING ELECTRODE #10 VDC AND ERASE PULSES
) COLLECTOR #4135 vDC
ANoDE #U4 #65 VDC
ANODE #3 /5 To 25 VDC ADJUST FOR BEST COLLIMATION
ANODE #2 /5 To 25 VDC ADJUST FOR BEST COLLIMATION
ANoDE #1 12 vDC
FLooo CATHODE 0 vDC
HeATER 6.3 V AC or DC 1.4 &

‘ * TRADEMARK OF THE INTERNATIONAL TELEPHONE & TELEGRAPH CORPORAT ION
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Fw-211

|ATRON = -2 -

HEATER 6.3
CATHODE =900
Gr1D #1 Cutorr (Note 1) =50
GRID #2 0
GriD #3 (Focus) £200
MeAN DEFLECTION PLATE VOLTAGE 0

TYPICAL PERFORMANCE CHARACTERISTICS:

ResoLution (NoTe 2)

200 FT. LAMBERTS 120
2000 FT. LAMBERTS 80
4000 FT. LAMBERTS ko

L1GHT OuTPUT 4000

WRITING SPEED
20 voLTS DRIVE To 1000 FT. LAMBERTS 20000

ZERO B1AS TO 2000 FT. LAMBERTS 50000
Erase Time (Note 3) 5
Viewine TiMe (Note 4) )
NOTES::

WRITING SECTION

v AC orR DC .6 A
vVDC
VDC RESPECT WRITE CATHODE
vDC

RESPECT WRITE CATHODE
vDC

LINES/ INCH
LINES/ INCH
LINES/ INCH
FTe LAMBERTS

IN/SECOND
IN/SECOND
MILL ISECONDS
SECONDS

1. VISUAL CUTOFF OF STORED, FOCUSED, UNDEFLECTED SPOT.

2. RESOLUTION MEASURED AT TUBE CENTER BY THE SHRINKING RASTER METHOD.

3. ERASE TIME IS THE SHORTEST TIME THAT INFORMATION CAN BE REMOVED
FROM THE TUBE AFTER BEING STORED AT FULL BRIGHTNESS.

b, VIEWING TIME IS THE TIME THAT A SIGNAL STORED AT FULL BRIGHTNESS
ANYWHERE IN THE DISPLAY AREA CAN BE VIEWED WITH ERASE PULSES

APPLIED TO COUNTERACT ION WRITING.

* TRADEMARK ofF ITT



FW-211
-3 - IATRON #
M

SPEC IAL_PRECAUT IONS:

~___\ OBSERVE MAXIMUM RATINGS TO AVOID POSSIBLE DAMAGE TO THE TUBE. I[N
PARTICULAR THE VIEWING SCREEN VOLTAGE SHOULD BE LIMITED SO AS TO NEVER
EXCEED 10 KV.

THE FULL VOLTAGE SHOULD NOT BE APPLIED TO THE VIEWING SCREEN INSTANTANEOUSLY.
AN ORDINARY RC FILTER AT THE OUTPUT OF THE POWER SUPPLY WILL PROVIDE ADE=~
QUATE ASSURANCE THAT THE VOLTAGE BUILD UP WILL NOT BE TOO ABRUPT. THE
VIEWING SCREEN POWER SUPPLY SHOULD HAVE A SERIES RESISTANCE OF AT LEAST

™ 1 MEG OHM.,

REPEATED BOMBARDMENT WITH A HIGH CURRENT FOCUSED BEAM ON A SMALL AREA

OF THE STORAGE SURFACE CAN BURN A DARK IMAGE INTO THE DISPLAY WHICH MAY
REMAIN FOR SEVERAL HOURS OR EVEN PERMANENTLY. THEREFORE, THE DEFLECTION
VOLTAGES SHOULD BE APPLIED BEFORE OPERATING THE WRITING BEAM.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

o ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DiIvVisioN

PosT OfFFiIcE Box 412

CLiFToN, NEwW JERSEY

* TRADEMARK oF ITT

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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Fw=-212
IATRON *

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

) TENTATIVE

DESCRIPTION:

THE FW=212 1s A 5-INcH IATRON (DIRECT VIEW STORAGE CATHODE=-RAY TUBE) THAT
PRODUCES A BRIGHT VISUAL DISPLAY OF ELECTRICALLY STORED INFORMATION., T
o IS ELECTROSTATICALLY FOCUSED AND DEFLECTED. THE TUBE DISPLAYS BRIGHT
IMAGES ON A DARK BACKGROUND THAT CAN BE VIEWED IN DIRECT DAYLIGHT, AND
FEATURES THE ABILITY TO WRITE, STORE, AND ERASE INFORMATION AT WILL.
GREY SHADES ARE PRODUCED IN ACCORDANCE WITH AMPLITUDE VARIATIONS OF THE
INPUT SI1GNAL. THE TUBE HAS TWO CONCENTRIC ELECTRON GUNS, A WRITING GUN,
WHICH WRITES THE INPUT SIGNAL ON A STORAGE MESH, AND A FLOOD GUN, WHICH
ILLUMINATES THE PHOSPHOR IN ACCORDANCE WITH THE STORED SIGNAL. THE CON-
CENTRIC ARRANGEMENT OF THE GUNS REDUCES DISTORTION OF THE WRITING BEAM TO

A MINIMUM.
GENERAL
™ DIMENS 1ONS SEE OUTLINE AND FUNCTIONAL SCHEMATIC

NoMminNAL TuBe DIAMETER 5 INCHESs
MiINiIMUM USEFUL DISPLAY DIAMETER 4 IncHES

PHOSPHOR P-20 ALUMINIZED

OPERATING PosiTION ANY

CATHODE PRE=HEATING TIME 60 SEcoNDS

Focus ELECTROSTATIC

DEFLECTION ELECTROSTATIC

OPERAT ING_VALUES:

FLoob SecTion

™\ VIEWING SCREEN 10 KV DC 600 MA MAX.
BACKING ELECTRODE £10 VDC AND ERASE PULSES
COLLECTOR #150 VDC 1000 ua
ANODE #5 £100 VvDC 25 UA

— ANODE #lt f20 VDC (O 10 50 VOLTS ADJUSTABLE) 200 UA

ANODE #3 #16 vDC (O To 50 voLTs ADJUSTABLE) 300 uA
ANODE #2 /45 vDC (0 1o 50 voLTsS ADJUSTABLE) 3000 ua
ANoDE #1 £12 VDC (0 10 20 vOLTS ADJUSTABLE) 25 MA
CATHODE 0 VvDC 30 MA
HEATER 6.3 V AC oR DC 2.1 A

m % TRADEMARK OF THE INTERNATIONAL TELEPHONE & TELEGRAPH CORPORATION
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Fw=-212

IATRON * -2 -
WRITING SECTION
CATHODE -1500 VDC 2 Ma
GrR1D #1 (Cutorr = NoTe 1) -35 VDC RESPECT WRITE CATHODE
GRID #2 O VDC 2 Ma
GRID #3 (Focus) /300 VDC RESPECT WRITE CATHODE | T—
GRID #4 0 VDC
HEATER 6.3 V AC oR DC .6 A
DEFLECTION SENSITIVITY APPROX IMATELY 85 voLTs / INCH
MEAN DEFLECTION PLATE
VOLTAGE 0 7o %60 VDC  ADJUST FOR LEAST ASTIGMATISM o
TyPicAL PERFORMANCE
ResoLution (NoTe 2)
200 FT. LAMBERTS 90 Lines/iINcH
1000 FT. LAMBERTS 60 LiNes/INCH
2500 FT. LAMBERTS 35 Lines/iNcH
BRIGHTNESS 2500 F7. LAMBERTS
WRITING SPEED
20 VoLTs DRIVE, WRITING
70 1,000 FT. LAMBERTS 35,000 |INCHES PER SECOND
ZERO BIAS, WRITING TO ~
1,000 FT. LAMBERTS 70,000 INCHES PER SECOND
Erase TiMe (Note 3) 5 MILLISECONDS
Viewineg Time (Note k) 30 SEeEcoONDS MAX IMUM
NOTES:
1. VISUAL CUTOFF OF STORED, FOCUSED, UNDEFLECTED SPOT.,
2., RESOLUTION MEASURED AT TUBE CENTER BY THE SHRINKING RASTER METHOD.
3. ERASE TIME 1S THE SHORTEST TIME THAT INFORMATION CAN BE REMOVED -
AFTER BEING STORED AT 100% BRIGHTNESS.
L. MINIMUM TIME THAT A SIGNAL STORED AT FULL BRIGHTNESS ANYWHERE IN THE
DISPLAY AREA CAN BE VIEWED WITH ERASE PULSES CONTINUOUSLY APPLIED TO
COUNTERACT 1ON WRITING.
R
* TRADEMARK ofF ITT
b4



Fw=212

-3 - |ATRON =
SPECIAL PRECAUTIONS:
’ﬁ
OBSERVE MAXIMUM RATINGS TO AVOID POSSIBLE DAMAGE TO THE TUBE. ([N PAR=-
TICULAR THE VIEWING SCREEN VOLTAGE SHOULD BE LIMITED SO AS TO NEVER
EXCEED 12 KV.
THE FULL VOLTAGE SHOULD NOT BE APPLIED TO THE VIEWING SCREEN INSTANEOUSLY.
AN ORDINARY RC FILTER AT THE OUTPUT OF THE POWER SUPPLY WILL PROVIDE ADE=
MM QUATE ASSURANCE THAT THE VOLTAGE BUILD=UP WILL NOT BE TOO ABRUPT., THE
VIEWING SCREEN POWER SUPPLY SHOULD HAVE A SERIES RESISTANCE OF AT LEAST
1 MEG OHM.
REPEATED BOMBARDMENT WITH A HIGH CURRENT FOCUSED BEAM ON A SMALL AREA
OF THE STORAGE SURFACE CAN BURN A DARK IMAGE INTO THE DISPLAY WHICH MAY
REMAIN FOR SEVERAL HOURS OR EVEN PERMANENTLY. THEREFORE, THE DEFLECTION
VOLTAGES SHOULD BE APPLIED BEFORE OPERATING THE WRITING BEAM.
ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE
M
ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DIVISION
PosT OFFIce Box 412
CLIFTON, NEw JERSEY
Y
* TRADEMARK OF THE INTERNATIONAL TELEPHONE & TELEGRAPH CORPORAT ION
P
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ELECTRON TUBE DEPARTMENT B COMPONENTS DIVISION Fw-223

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY |ATRON #

TENTATIVE

DESCR IPT ION:

THE FW-223 1s A 5 INcH IATRON (DIRECT VIEW STORAGE CATHODE-RAY TUBE) THAT
PRODUCES A BRIGHT VISUAL DISPLAY OF ELECTRICALLY STORED INFORMATION,

IT 1S MAGNETICALLY DEFLECTED AND ELECTROSTATICALLY FOCUSED. THE TUBE
DISPLAYS BRIGHT IMAGES ON A DARK BACKGROUND THAT CAN BE VIEWED IN DIRECT
DAYLIGHT, AND FEATURES THE ABILITY TO WRITE, STORE, AND ERASE AT WiLL.

GREY SHADES ARE PRODUCED IN ACCORDANCE WITH AMPLITUDE VARIATIONS OF THE
INPUT SIGNAL. THE TUBE HAS TWO CONCENTRIC ELECTRON GUNS, A WRITING GUN,
WHICH WRITES THE INPUT SIGNAL ON A STORAGE MESH, AND A FLOOD GUNy; WHICH
ILLUMINATES THE PHOSPHOR IN ACCORDANCE WITH THE STORED SIGNAL. THE CONCEN=-
TRIC ARRANGEMENT OF THE GUNS REDUCES DISTORTION OF THE WRITING GUN TO A

A MINIMUM,

GENERAL :
DiIMENS 10NS SEE OQUTLINE AND OPERATIONAL SCHMATIC ATTACHED
NoMINAL TuBe DIAMETER 5 INCHES
MiNIMUM UseruL DISPLAY DIAMETER L INcHES
PHOSPHOR P-20 ALUMINIZED
OPERATING PoOSiTION ANY
CATHODE PRE-HEAT TIME 60 SECONDS
Focus ELECTROSTATIC
DEFLECT ION MAGNET IC
N\
TYPICAL OPERAT ING VOLTAGES:
FLoob SECTION
VIEWING SCREEN £10 KV
\ BACKING ELECTRODE £10 VDC AND ERASE PULSES
COLLECTOR £200 VDC
ANODE #5 £145  vDC
ANODE 7l £32 VDC ADJUST FOR BEST COLLIMATION
Anope #3 £12 VDC ADJUST FOR BEST COLLIMATION
ANODE #2 /19 VDC ApJusT FOR BEST COLLIMATION
ANODE #1 £16 VDC ADJUST FOR BEST COLLIMATION
Y CATHODE 0 VoLts
HEATER 6.3 AC or DC 2.1 A

#*# TRADEMARK OF INTERNATIONAL TELEPHONE & TELEGRAPH CORPORATION
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Fw=-223

|ATRON *
HEATER 6.3
CATHODE -1000
GrRiD #1 (CutoFF = Note 1) =50
GRID #2, #4

( INTERNAL CONNECT ION) 0
Grip #3 (Focus) £200 To £500
TYPICAL PERFORMANCE:
ResoLuTioN (Note 2)

200 FT. LAMBERTS 120

1500 FT. LAMBERTS 50
LigHT OuTPUT 2500
WRITING SPEED

To 1500 FT. LAMBERTS T0O000
Erase TiMe (Note 3) 10
Viewing Time (Note 4) 30

NOTES:

WRITE SECTION

V AC orR DC .6 A
vVDC
vDC RESPECT WRITE CATHODE

vVDC
RESPECT WRITE CATHODE

LINES PER INCH
LINES PER INCH
FT. LAMBERTS

INCHES PER SECOND
MILLISECONDS
SECONDS MAX IMUM

1. VISUAL CUTOFF OF THE STORED, FOCUSED, UNDEFLECTED SPOT.

2. MEASURED BY THE SHRINKING RASTER METHOD AT THE CENTER OF THE TUBE.

3. ERASE TIME

IS THE SHORTEST TIME THAT

INFORMATION CAN BE REMOVED FROM

THE TUBE AFTER BE ING STORED AT FULL BRIGHTNESS.

L, VieEwING TIME
WHERE

COUNTERACT ION WRITING.

TRADEMARK oF ITT

3-61
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Fw-223
M IATRON *

! SPEC IAL PRECAUT |ONS

OBSERVE MAXIMUM RATINGS TO AVOID POSSIBLE DAMAGE TO THE TUBE. I[N PARTI=
CULAR THE VIEWING SCREEN VOLTAGE SHOULD BE LIMITEDy, SO AS TO NEVER EXCEED
12 KvV.

THE FULL VOLTAGE SHOULD NOT BE APPLIED TO THE VIEWING SCREEN INSTANTA-

) NEOUSLY. AN ORDINARY RC FILTER AT THE OUTPUT OF THE POWER SUPPLY WILL
PROVIDE ADEQUATE ASSURANCE THAT THE VOLTAGE BUILD UP WILL NOT BE TOO ABRUPT.
THE VIEWING SCREEN POWER SUPPLY SHOULD HAVE A SERIES RESISTANCE OF AT LEAST
1 MEG OHM.

REPEATED BOMBARDMENT WITH A HIGH CURRENT FOCUSED BEAM ON A SMALL AREA OF
THE STORAGE SURFACE CAN BURN A DARK IMAGE INTO THE DISPLAY WHICH MAY REMAIN
FOR SEVERAL HOURS OR EVEN PERMANENTLYs, THEREFORE, THE DEFLECTION VOLTAGES
SHOULD BE APPLIED BEFORE OPERATING THE WRITING BEAM.

) ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE
ELECTRON TUuBE APPLICATIONS SECTION
ITT CoMPONENTS DiIvVisioN
PosT OFFIcE Box U412
CLiFTON, NEw JERSEY
Y
®* TRADEMARK OF THE |INTERNATIONAL TELEPHONE & TELEGRAPH CORPORATION

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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Fw-227
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION IATRON =

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTAT I VE

DESCRIPT ION:

THE FW-227 is A 4 INcH IATRON (DIRECT VIEW STORAGE CATHODE-RAY TUBE) THAT
PRODUCES A BRIGHT VISUAL DISPLAY OF ELECTRICALLY STORED INFORMATION.

THE TUBE INCORPORATES TWO WRITING GUNS, WHICH ARE ELECTROSTATICALLY FOCUSED
AND DEFLECTED. THE TUBE DISPLAYS BRIGHT IMAGES ESPECIALLY SUITABLE FOR
PHOTOGRAPHIC PURPOSES BECAUSE OF THE BLUE P=11 PHOSPHOR. THE ABILITY TO
WRITE, STORE, AND ERASE INFORMATION AT WILL ARE FEATURES OF THE TUBE. GREY
SHADES ARE PRODUCED IN ACCORDANCE WITH AMPLITUDE VARIATIONS OF THE INPUT
SIGNALS. THE TUBE HAS THREE ELECTRON GUNS, TWO IDENTICAL WRITING GUNS,
WHICH WRITE INPUT SIGNALS ON AN INSULATOR STORAGE MESH, AND A FLOOD GUN
WHICH ILLUMINATES THE PHOSPHOR IN ACCORDANCE WITH THE STORED SIGNAL.

GENERAL ¢

DIMENS 1ONS SEE OQUTLINE ATTACHED
NomiNAL Tuse DIAMETER b INcHEs
MiINIMUM UseruL DIsPLAY DIAMETER 3 INCHES

PHOSPHOR P-11  ALUMINIZED

OPERATI1ON POSITION ANY

WE IGHT 2.8 Pounps

CATHODE PRE~HEATING TIME 30 SECONDS

Focus MeTHOD ELECTROSTATIC

DEFLECTION METHOD ELECTROSTATIC

MAX IMUM RAT INGS: FLooD SECTION

VIEWING SCREEN 10 KV

BACKING ELECTRODE 25 V

COLLECTOR 250 V

ANODE #U4 150 V

ANODE #3 150 V

ANODE #2 150 V

AnoODE #1 80 Vv
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GRID #3
GRID #2
GRID #1
CATHODE
PEAK VOLTAGE BETWEEN GRID #2

AND ANY DEFLECTING ELECTRODE OF

CORRESPOND ING GUN
HEATER-CATHODE VOLTAGE

TYPICAL OPERATING VALUES:

VIEWING SCREEN
BACKING ELECTRODE
COLLECTOR

ANODE 74

ANoODE #3

ANODE #2

ANoODE #1

CATHODE

HEATERS

HEATER

CATHODE

GriD #1 (Cutorr = Note 1)
GRID #2

GriD #3 (Focus)
DEFLECTION SENSITIVITY

RANGE OF OPERAT ING ADJUSTMENTS:
ANnoDE #2

Anooe #3
GRID #1 CuToOFF

GRID #3 Focus
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WRITE SECTION -~ EACH GUN

500
150
~150
-1100

i

125

)
Vv
v
v

RESPECT WRITE CATHODE
RESPECT WRITE CATHODE
REsPECT WRITE CATHODE

FLoob SeEcTION

0
6.3

KV
vDC
vDC
vDC
vDC
vDC
vDC
Vv

v

NC 1.2 MA MAX IMUM

2.0 MA MaxiMum
300 uA MAXIMUM
500 ua MaxiIMuMm
1.5 Ma MaxIMUM
2.0 Ma MaxiMmum
4.5 Ma Max imum
AC or DC 1.4 A

WRITE SECTION = EACH GUN

6.3
=1000
=70

£150
60

£25 To £50
£15 1o f4o
=55 70 -110

£130 To £330

v

vVDC
vDC
INT

VoL

vDC
vbC
vDC

vDC

AC or DC .6 A
1 Ma
RESPECT WRITE CATHODE
ERNALLY CONNECTED TO ANODE #2
RESPECT WRITE CATHODE
TS PER INCH, APPROXIMATELY

ADJUST FOR BEST COLLIMATION
ADJUUST FOR BEST COLL IMATION
RESPECT WRITE CATHODE,

EACH GUN
RESPECT WRITE CATHODE,

EACH GUN
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TYPICAL PERFORMANCE:
ResoLution (NoTe 2)
\ 10% OF FULL BRIGHTNESS 100 LINES PER INCH
50% OF FULL BRIGHTNESS 50 LINES PER INCH
BRIGHTNESS 200 FT. LAMBERTS

WRITING SPEED (EACH GUN)
28 VoLTs DRIVE WRITING TOo 180 FT. LAMBERTS 11000 |INCHES PER SECOND

ErRAsSE TIME 5 MILLISECONDS
VIEWING TIME NO ViSIBLE DEGRADATION OF
~ A SIGNAL STORED AT 90%

BRIGHTNESS FOR AT LEAST
1l SECOND WITH NO ERASE

APPLIED.

ENV IRONMENTAL DATA:

HiGH TEMPERATURE MIL-E=-52T724 PrOCEDURE |

Low TEMPERATURE MIL-E=52724A Procepbure ||

TEMPERATURE=SHOCK MIL=E=52T72A PrRoceEDURE |, EéCEPT HIGH
TEMPERATURE TO BE 160 F AND

= LOW TEMPERATURE To BE ~65°F
ALT iTUDE 70000 FT.
V IBRAT I ON 6G 10-150 Ces

2G  150-500 Crps
Sknock (3 axes)

OPERAT ING 15G For 32 MS, 18 IMPACTS
NoN-OPERAT ING (CRASH SAFETY) 30G For 11 MS, 18 impACTS
NOTES:

1. VISUAL CUTOFF OF THE STATIONARY WRITING BEAM IS TO BE DETERMINED IN A
’H\ DARKENED ROOM. THE WRITING BEAM SHOULD BE FOCUSED AND THE BACKING
ELECTRODE VOLTAGE REDUCED TO =20 VOLTS.

2. RESOLUTION MEASURED BY THE SHRINKING RASTER METHOD AT THE CENTER OF THE
VIEWING SCREEN.

3. ERASE TIME IS THE SHORTEST TIME THAT INFORMATION CAN BE REMOVED AFTER
BEING STORED AT 100% BRIGHTNESS.
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SPECIAL PRECAUTIONS:

OBSERVE MAXIMUM RATINGS TO AVOID POSSIBLE DAMAGE TO THE TUBE. [N PARTI=
CULAR THE VIEWING SCREEN VOLTAGE SHOULD BE LIMITED SO AS TO NEVER EXCEED
10 KV. THE FULL VOLTAGE SHOULD NOT BE APPLIED TO THE VIEWING SCREEN
INSTANTANEOUSLY. AN ORDINARY RC FILTER AT THE OUTPUT OF THE POWER SUPPLY
WILL PROVIDE ADEQUATE ASSURANCE THAT THE VOLTAGE BUILD UP WILL NOT BE TOO
ABRUPT, THE VIEWING SCREEN POWER SUPPLY SHOULD HAVE A SERIES RESISTOR

OF AT LEAST 1 MEG OHM,

REPEATED BOMBARDMENT WITH A HIGH CURRENT FOCUSED BEAM ON A SMALL AREA OF
THE STORAGE SURFACE CAN BURN A DARK AREA INTO THE DISPLAY, WHICH MAY
REMAIN FOR SEVERAL HOURS OR EVEN PERMANENTLY. THEREFORE, THE DEFLECTION
VOLTAGES SHOULD BE APPLIED BEFORE OPERATING THE WRITING BEAM.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TuBE APPLICATIONS SECTION
ITT COMPONENTS DiIVISiON

PosT OFFicE Box 412

CLiFTOoN, NEW JERSEY
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