


lATRCIN    TUBES       -       CONDENSED    LISTING

TypE

7172

7173

717h

7423

D-300|

n

n

NOM  I  NAL

DIAMETER      IN.

WRITE    GUN    DATA

LOCATION            DEFLECTION           VOLTAGE

2.5                              CoAXIAL

4

4

5

5
F w fro gr
FW -204                     5

FW-2cO                     7. 5

FW-all                  2. 5

FW -212                     5

FW -223                     5

FW-227  #               h
PW gr5 \

fuw-¥39               4

OFF   SET

OFF.    SET

OFF.    SET

0rr   SET

C  :,AX  I AL

0F.F    SET

CoAX  I AL

COAX  I  AL

COAX  I AL

off   SET

OFF   SET

EM        -       ELECTROMAGNETIC

[S       -       ELECTROSTATIC

i¢          -.TWO  WRITE   GUNS;    Pll    PHOSPHOR

ES                       -450

EM                         -h50

EM                          -L50

ES                       -750

ES                      -750

EM                     -2500

EM                     -2500

ES                      -900

ES                    -1500

EM                    -1000

I S                  -1000

ES                      -600

PHoSPHOR

VOLTAGE

6.0   KV

7.0   KV

15.0   KV

8.5   KV

8.5   KV

10.0   KV

10.0   KV

8.5   KV

10.0  KV

10.0   KV

4.0   KV

8.5   KV

LIGHT    0uTPUT
FT.     LAMBERTS

5000

2800

15000

LOcO

2000

2500

1250

lyooo

25cO

2500

200

2000
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OpERATING  pRINclpLEs  Or  IATRorr STORAGE  TUEEs

a

A

The  Iatron  Storage  Tut)e  is  a  cathode  ray  device  which produces  a bright vlgual
display  for  direct viewing  of  electrically  stored information.    The  tube  con-
81sts  of  a CRT  type  writing  gun for the  electrical  signal  input,  all  insulator
mesh  for  Storage  of  the  writing beam  charge,  a  flooding  gun  to  illunlnate  the
8tomge  mesh,  and  an  aluminlzed phosphor viewing  screen  for visual  output.
The  large  undeflected flood beam  continuously  excites  the  phosphor  after
passing  through  the  insulator mesh.    The  insulator mesh  acts  as  a  grid and
modulates  ln  cross  Bectlon,  the  flooding  beam.    Thl8  modulation  ls  in  accordance
with  the  charge  placed  on  the  insulator mesh  by  the. writing  beam.    To  emse
Stored  information the  metallic  backing mesh which  supports  the  insulator  ls
pulsed,  and by  capacitive  action the  charged areas  al.e  erased.    The  mte  of
erasing,  or per81stance,  can be  controlled by  adjusting  the  frequency,  width,
and amplitude  of  the  emse  pulses.

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

Electrode  FunctlonB

There  are  three  basic  sections  ln  an  Iatron tube;  these  are  the  w.riting,  flood-
ing,  and  lmaging  8ectlons.    The  functions  of  the  backing  electrode  end viewing
Screen  have  been previously  discussed and henceforth will  be  considered as  part
of  the  flooding  section.

The  wrltlng  section  contains  only  the  writing  gun,  which  i8  of  a  type  cormonly
used  in  cathode  ray  tubes  and  ls  operated  in the  same  fashion.    Coxplete  oper-
ating  data  ls  given  under the  Operating Values  and Ty.pical  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  collimatlon but  only  the  voltages  on  two  or  three
anodes  need be  adjustable  to  achieve  optimum  collimation,  when  the  other
electrodes  are  operated at  the  specified operating voltages.

#IATRON  i8  a  Trademark  of  IFT
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Flooding  Beam  Colllmation
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The  tube  must  be  operated  ln  a magnetic  shield to  prevent  deflectlon  of  the
flood beam by magnetic  field.    Failure  to  provide  adequate  shielding will
cause  non-uniform light  output  across  the  tube  face.

To  collimate  the  flood beam,  apply  typical  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 rake  the  collimation adjugtments.    Operating  at  full
ttrightness  for periods  up  to  5  minutes  is  permissible  for making  the  collima-
tlon 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  whtb  a  low velocity high  current  electron beam.    me  beam  is  not
deflected and ls  of  uniform  current  density  in  cross  section.    As  the  beam
paBseg  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  tbe meshes
if the  potential  level  there  is  as  high or higher than the  cathode voltnge.
The  cathode  ls  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  establish a potential level  greater than  zero  ln the mesh
openings  when the  storage  surface  voltage  iB more  positive  than  approximately
-h volts.    Within   the  control  range  of  -h  to  0 volts,  flood current  penetmtes
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 bean  cutoff  occurs  at  a  storage  surface  potential  of  approximately  -tr
volts  and,  as  will  be  explained,  zero voltage  corresponds  to maximum light  output.
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Wrltlng

The  writing  gun  produces  a  low  current  high  density  electron beam,  which  ls
either  electrostatically  or magnetically  focused and  deflected.    The  writing
spat  is  modulated and deflected in  the  usual mrmer  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  irmediately behing  the  phosphor,  derlveB  its
name  from  its  primary purpose  in the  tube,  which  is  to  support  the  Btornge
(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  ls  intercepted by the  storage  surface
causes  secondary  electron  emission,  and the  collector mesh,  by virtue  of  lt,s
proximity to  the  storage  surface,  assures  uniform  collection  of  the  secondary
electrons.    Since  the  secondary  emission  ratio  i8  greater  than unity  for
primary electrons  with the velocity  of  tbe  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  ls  shifted  in the  positive  direction  according to the  relationship
dv=dq/c.I.    The  voltage  shift,   dv,   or  the  capacity,  C,   of  the  elemented area
encompassed on  the  storage  surface  by the  writing  spot  is  proportioned to  the
stored writing  charge,   dq.    In  this  way  a  potential  distribution,  corresponding
to  the  beam modulating voltage  and position with  I.espect  to  the  unwritten  areas
is  established on the  areas  of  the  storage  surface,  which  are  written  upon.
The  storage  surface,  therefore,  acts  as  a  grid  for  the  flood gun  and modulates
the  flood bean.

The  storage  surface  potential  can  increase  in  the  positive  diltections  during
writing until  a peak value,  positive  with  respect  to the  flooding  gun  cathode,
may be  reached after prolonged writing.    Hovever,  it  cannot  be  stored at  that
level  but  is  aut,ormtically  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  residual  gas
molecules  land unifomly  on  the  storage  surface  cou8ing  it  to  charge  slowly  in
the  positive  direction.    This  is  frequently termed ion wrltlng.    In  less  than
one minute  it  can write  the  tube  from cutoff to  full  light  output,  1f  no  emse
pulses  are  applied to the  tube.
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Erasing  (Cont' a)

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

The  process  of  using the  flood beam to  charge  the  stomge  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  ccxpleted by the  beam  in the  tube,  when the  stomge
surface  potential  increases  above  zero volts  and erasing  begins.

The  normal  operating voltage  of  the  backing  electrode  is  /10 volts  and the
storage  surface  pcteutials  are  assured distributed in the  control  range  of

:t:=±:#:;e::t¥:±bala:k¥:::::r::der::s::dLdevnLo¥t=::efu:°#:ev8L::./4the
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  -L volts  and flood beam  cutoff .

Vlewtry rime

Iatron  tubes  write  bright  traces  on  a  dark background.    The  dark bachground  is
established and maintained by  erasing  with a  continuous  bra,in  of  positive  going
voltage  pulses  applied to  the  backing  electrode.    To maintain  a  dark background,
1t  18  necessary to  prevent  ion uniting,  which,  as  already  stated,  can  cause  the
viewing  screen  brightness  to  increase  to  nraximum  in  a  period  of  less  than  one
mrfuute.    Assuming  an  ion  uniting  tine  of  40  seconds,  this  rate  referred to  the
storage  surface  ls  about  L/I+0 volts  per  second  =  .i 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  overccjne  and an  increase  ln
background brightness  is  prevented.    Since  the  maximum  rate  of  erasing  is  about
L/.02  or  1000 volts  per  second  (about  10,COO  times  greater  than  that  required
to  counteract  ion  writing)  this  objective  can be  readily  obtained.

The  average  rate  of  erasing  is  adjustable  by pulse  width,  frequency,  or  both
end 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  ls
set  8o that  it  is  Just  sufficient  to  overcome  ion writing,  the  time  to  erase
to  cutoff  is  maximum and viewing  time  is  maximm.



Id
Black  Level

®

It  will  be  obvious  from the  discussion  of  erasing  that  the  potential  level  to
which the  storage  Surface  ls  erased  depends  to  sore  eatent  on  the  axplitude
of  the  erase  pulses.    The  correct  combination  of  erase  duty  cycle  and axpll-
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,  uniting must  ccrmence  from a point  beyond cutoff  and writing  speed
capa,bllities  will  be  reduced.    Therefore,  the  erase  pulse  conditions  must
be  correctly  adjusted for  optimuni tube  performance.

The  correct  amount  of  erase may be  detemined experimentally.    With the  tube
collimated and writing  gun biased off ,  slowly  increase  the  amount  of  erase
to  sore  level which  causes  the  light  output  of  the  tube  to  just  dim uniformly.
Next,  bum  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  emse
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  iB  found.    These  increments  of  erase  increase must  be very  small  as  cut-
off  ls  approached because  if  cutoff  is  exceeded the  tube  will  require  consi-
demble  time  opemting  with  no  erase  to  ion write  back-up  to  above  cutoff .
As  discussed previously,  emse  in  excess  of  that  required for  cutoff will
result  in viewing times  less  than the  full  cape.bilities  of the  tube.

Pover  Supply Requirements

The iuriting  gun voltages  are  all  negative with  respect  to the  flood gun
cathode,  which  is  nomally  opera.ted at  ground pcteutial.    The  writing  gun
voltages  may be  obtained frcm a voltage  divider  circuit  across  the  imaiting
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  sane  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  impedance  of  the  associated ne  and pulse  circuitry  should not  exceed
lo,OcO  ohms.

The  regulation  of  the viewing  screen  high voltage  is  not  critical.    Changes
in phosphor voltages  less  than  10¢  do  not  corse  a  significant  change  in  any
of the  electrode  currents  or tube  chamcteristlcs.    A  series  current  limiting
resistor  of  at  least  i  megohm  should be  used and the  pover  supply  designed so
that with no  cur.rent through the  current  limiting  resistor the voltage  at  the
tube  does  not  exceed the  rmximun  ratings.
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eclal  Precautions

a

A

1

A

Observe maxl"m ratings  to  avoid possible  damage  to the  tube.    In particular,
the  viewing  screen voltage  should be  limited  so  as  to  never  exceed the mxlmun
rated vchue .

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 bcmbardment  with  the  high  current  focused writing  bean  on  a  srmll  area
of the  storage  surface  can burn  and damage  the  storage  surface.    This  will
result  ln the burned area having  different perBistance  characteristics
causing  the  burned area  to be  visible  when the  writing beam  is  scarmed across
the  area.    The  burned area may  remain  for  several  hours  or even permnently.
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  ls  no phosphor
voltage  applied to the  tube  and consequently no vlsunl  light  output.

Attention is again  called to the  fact that the  storage  surface  can be  erased
to  far below cutoff by a high amplitude  pulse  applied to  the  backing  electrode.
A large  transient voltage  on this  electrode  can prevent  normal  writing  for
several minutes.
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DESCR I PT I ON :

r`                     THE   F.7172    ,9   A   2.1;2    ,NCH    iATRON   tD,RECT   v,Ew   sTOR^GE   CA"ODE.RAT   TUBE>
THAT    PRODUCES    A    BRIGllT    VISUAL    DISPIAY    OF    ELECTRICALLY    STORED     INFORMATION.

IT     IS    EIECTROSTATICALLY    FOCuSED    AND    DEFLECTED.         IT     INCORPORATES    A    CATHODE-

RAY    GUN    FOR    ELECTRICAL    SICNAL     INPuTj     AN     INSULATOR    MESH    F.OR    BEAM    CHARGE

SToftAGE,     A    FLOODING    GUN    FOR     VIEWINC    AND    ERASING,     AND    AN    ALUMINIZED    PHOSPHOR

vlEWING    SCREEN    roR    vlsuAL    output.       TliE    LARGE    uNDEFLECTEo    FLooDING    BEAM

CONTINUOUSLY    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    rEATUREs    oF    tills    TUBE    ARE    BRicHT    DAYLIGHT    vlEwlNG    oF    EIECTRICAL

SIGNALs    By     lMAaE    AMPLIFlcATioN    AND    THE    ABILITy    To   WRITE,     STORE,     AND    ERASE

SUCH      INFORMATION    AT    WILL.

USED    AS    A    PANEL-MOUNTED     'NDlcATOR     IN    AIRCRAF.T,      ITS    rAST    WRITINQ    AND    HIGI+

OEFLECTloN    SPEED    pEBMiTs    AccuRATE    AND    iNSTANTANEous    ppESENTATioN    or

ELECTRICAL     INFORMATION.        SINCE    CO^XIAL    ELECTRON    GUN'S    ARE    USED     IN    THE    tuBE}

THEF!E      IS    N0    TRAPEZOIDAL    DISTORTloN    0F    THE    SCANNING    PATTERNj     AND    THE

SYMMETRICAL    ENVELOPE     OCCUPIES    MINIMUM    SPACE.

DEFLECTION    CIRCUITS    WITH    ADEQUATE     POWER     TO    DEF.LECT    THE     TUBE     CAN    BE      INCLUDED

IN    THE    SPACE    BETWEEN    THE    TUBE    NECK    AND     INDICATOR     CASE,     AND    CONNECTIONS    TO

THE     DEFLECTING    ELECT-RODES    ARE    CONVENIENTLy     LOCATED     IN    THE    SHOULDER    STEM.

ALTHOUGH    THE    OVER-ALL    OPERATING    VOLTAGE     IS    ONLY    h500    VOLTst     SIGNALS    ARE

DISPL^YED    AT    A    BRIGHTNESS    OF    1500    FOOT-LAMBEf`TS,     AND    A    DISPLAY    OF    RANDOM

DOTS    NOT    PERCEPTIBLE    Wl"    A    CONVENTIONAL    CATHODE-RAY    TUBE,     OR     OCCURINC

WHILE    THE    0PERATOR'S    ATTENTION     IS    DIVERTED}     CAN    BE    STORED    AND    VIEWED    FOR

PERIODS    uP    TO   30   SECONDS.

*    TRADEMARl<    OF    THE     INTERNATIONAL    TELEPHONE     AND    TELEGRAPH    CORPORATION
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F-7172
'ATRON   *

GENERALS

lllllllln
WRITINa                         FLooDING

SECTION                         SECTION

HEATER

VOLTAGE     (AC    OR    DC)

CuRRE1„
DmECT     INTERELECTRODE    cAp^ciTANCEs

(^PPROX.    WITHOUT    EXTE:RN^L    SHIELD)
GRID   #1   TO   All    OTHER    ELF:CTRODES

CATHODE    TO    ALL    0THEB    ELECTRODES

DEFLECTING   ELECTRODE    DI   TO   D2   FRONT

DEFLEctlNG   ELECTRODE    D3    AND   D4   REAR

DI   TO   ALL    OTllEF`    ELECTRODES

D2    TO   ALL    OTHER    ELECTRODES

D3    TO    ALL    OTHER    ELECTRODES

Dl+    TO    ALL    OTHER    ELECTRODES

F.OCu9ING    METlloD

DErLECTioN   METHOD

DEFLECTION    SENSITIVITY

DID2

D3       D4`

PHOSPHOR

FLUORESCENCE

MINIMUM    USEFUL    SCREEN    DIAMEtER

MAXIMUM    OVER-ALL    LENGTll

MAXIMUM    BULB    DIAMETER

MAXIMUM    NEcl{    DIAMETEfl

BASE    (NECK)

SHOULDER    TERMINALS

BULB    TERMINALS

*    TRADEMARK    0F     ITT
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6.3              Volts
I.2                  AMPERES

5'0
h.5

ELECTRosT^Tlc      ELECTnosTATlc
ELECTROSTATIC       NONE

36

34

UUF

UUF

UUF

UUF

UUF

UUF

Uuf'
UUF

VOHS| lNOu

vo"sl lNon

H iGH-V I SUAL-EFr I c  I ENct   TvpE

(ALUM  I  N  I ZED)

Y I L L OW i; R E I N
1-7/
9-11

;i
16

16
2-3
1-7

I  NCHES

I  N C 11 E S

I NCHES

I NCHES

SPECIAL   9-PIN

SPECIAL   8-PIN
1   FLEXIBLE    LEAD

(HICH    VOLTAGE)
1   -7-PIN   E7-1   MINl^TURE
BASE
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MAX IMUM   RAT  INGS:

SCREEN   VOLTAGE

BACKING   EIECTROD[    VOLT^CE    (PEAK)

GRID

R    VOLTAGE

-3-

(::::i;:::::E::::::::)¥::::::
VOLTAGE

(FOCUSING    EIECTRODE)    VOLTAGE
VOLTAGE

VOLTAGE

CATHODE    VOLTAGE

PEAK   VOLTAGE    BETWEEN   GRID   #2    AND

ANY    DEFLECTING    ELECTRODE

PEAK   HEATER-CATHODE    VOLTAGE

WRITING                   FLOODING

SECTION                  SECTION

30Or*
1100J+JC

*Jeo  TO  loo

F-7172
lATRON   J'

Volts
Volts
VOLTS

VOLTS

VOLTS

VOLTS
Volts
Volts
Volts
VOLTS

-1ooo             o  REFERENCE           Volts

ZOO

HEATER    NEGATIVE    WITH    RESPECT    to   CATHODE                         125

HEATER    POSITIVE    WITH    RESPECT    TO   CATHODE                             10

OPERATING   VALUES   AND   TYPICAL   PERFORMANCE   CHARACTER IST ICS:

WR  ITING                    F.LOODING

SECTloN                 SECTloN

Volts
Volts
Volts
Volts

SCREEN    VOLTAGE

SCREEN   CuRRENT    (MAX"uM)
BACKING    EIE

VOLTAGE

VOLTAGE

COLL

ANOD

ANooE
ANODE

ANODE

GRID

GRID

GRID

PU

RODE

OR    VOLTAGE

L   VOLTAGE

3   VOLTAGE
2   VOLTAGE

ADJUST    FOR    COLLIMATI

ADJUST    FOR    COLL"l^Tl

i   VOLTAGE

(ADJUST    FOR    F.OCUS)    VOLTAGE
VOLTAGE

VolTAGE

(CONT  I NUED)

-300  1.o  -325
0

-L95

LOO0                    Volts
0,75                        MA

Volts
VOLTS

Volts
VOLTS

VoLTS
Volts
Volts
Volts
VOLTS

Volts

**    ALL    VOLTAGES    ARE    WI"    REFERENCE    T0    THE    FLOODING    GUN    CATHODE    EXCEPT    THOSE

MARKED    BY    AN    ASTERISK     INDICATING    REFERENCE    TO    THE    WRITING    GUN    CATHODE     POTENTl^L.

t'       TRADEMAf`l{    OF     ITT
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DEF.LECTINC    ELECTRODES

VOLTAGE

VOLTAGE

CuRRENT

CATl10DE    VOLTAGE

CATIIODE    CuRRENT

RANGE   0F   OPERATING   ADJUSTMENTS:

-4-

WRITING                      FLOODING

SECTloN                  SEctloN

h5
0

0.5   (MAX.)
-450                    0  REFERENCE

16

WRITINC                      FLOODING

SECTION                     SECT  ION

B^CKING-ELECTRODE    ERASING   VOLTAGE    PULSES    (NOTE    2)

VOLTAGES

F.REQUENCY

^NODE  #3 V 0u ^GE
ANODE  #  V01.T^G\E
GRID  #3  VOLT^GE

(#3)

GRID   #1   BIAS    VOLTAGE

PERFORMANCE   CHARACTEft lsT  ICS:

WRITINC    TIME

ERAS  I NG   .T IME

VIEWING    TIME

STORED   SPOT   S
BRIGHTNESS    (N

fE

3-10
5000  -  50
10  -  20
10  -  20

PERCENT

PEFtcENT    OF

CATHODE    VOLTAGE

3    PERCENT
PEF{CENT     0F'

CATHODE    VOLTAGE

Volts
Volts
VOLTS

VOLTS

MA

Volts
PPS
Volts
Volts

2   X   10-6                SEcoND
0.cO3                           SECOND

30                           SECoNDS
0.Otro                            I NCHEs
1500                            root -LAMBERTS

NOTES:

1.        DEFLECTING    ELECTRODES     INTERCEPT    F.LOODING    BEAM    CURRENT    REFLECTED    AT    THE

STORAGE    SURFACE.        THE     DEFLECTION    CIRCulTS    SHOULD    THEREFORE:    HAVE     LOW

OUTPUT    RESISTANCE.

2.        THE    SPECIFIED    RANGE    OF    PULSE     FPEQUENCIES    ADJUSTS    THE    VIEWING    TIME

FROM    ABOUT    i   TO   40   SECONDS    USING   0.5    MICROSECOND    PuLSES®       THE    PULSE

AMPLITUDE    ADJUSTS    THE    POTENTIAL    LEVEL    T0   WHIcll    THE    STORAGE    SuRFACE

19    ERASED.

*   TRADEMARK    0F     ITT
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3.        ANODE    VOLTAGE    ^DJuSTMENTS    ARE    NECESSARY    TO    ADJUST    COLLIMATION    AND    SPOT

SIZE     OF    THE     FLOODING    BEAM®

4.        THE    tlME    REQUIRED    USING    MAXIMUM   WRITING    BEAM    CuRRENt    AND    A    FOCuSED

STATIONARY    BEAM    to   WRITE    A    SPOT    TO   90    PERCENT    OF    MAXIMUM    BRICHTNES9.

6`

8.

rl

aA,r\

I

F-7172
IATRON   *

THE    SHORTEST    TIME    To    REDucE    THE    output    BRIGtiTNEss    FROM    MAXIMUM

BRIGHTNESS    TO   Cutoff    BY    ERASING.

TtlE     LONGEST    TIME     DURING    WHICH     INF.ORMATION    WRITTEN    JUst    TO    THE    MAxl-

MUM    BRIGHTNESS     LEVEL     IN    THE     USEFUL    VIEWING    AREA     IS    STILL    VISIBLE    uND[ft

THE    CONDITION    TllAT    ERASING    PuLSES    ARE    APPLIED    CONTINUOUSLY    TO    TI+E    TUBE.

THE     DIAMETER    MEASURED    WITH    A    MICROSCOPE     OF    THE     DISPLAY    OF    A    STORED

SPOT    WRITTEN   Wl"    A    FOCUSED    STATIONARY    BEAM    TO    A    BRIGHTNESS    OF    90

PEPCENT    OF    MAXIMUM    BRIGHTNESS.

THE    AVEfl^GE    BRICHTNESS    OF    THE     USEFUL    SCREEN    AREA    WRITTEN    TO    MAXIMUM

BRlcHTNEsS    uslNc    spEclrlED    TyplcAL    OPERATING    VOLTAGES.

SPECIAL   PRECAUTloNS:

OBSERVE    MAXIMUM    RATINGS    TO    AVOID    POSSIBLE     DAMAGE    TO    THE    TUBE.         lN    P^RTICulAR;

THE    VIEWING-SCREEN    VOLTAGE    SHOULD    BE     LIMITEl)    SO    AS    NEVER     TO    EXCEED   6    KILO-

VOLTS,

THE    Full    VOLTAGE    SHOULD    NOT    BE    APPLIED    TO    "E    VIEWING    SCREEN     INSTANTANEOUSLY.

AN    ORDINARY    R-C    FILTER    AT    THE    OUTPUT    OF    THE    POWER    Supply    PROVIDES    ADEQUATE

ASSURANCE     THAT    1.HE     VOLTAGE     BUILD-UP    WILL    NOT    BE    TOO    ABRUPT.        THE    MINIMUM

RESISTANCE    0F    THE    HIGH-VOLTAGE     LEAD    SHOULD    BE    i    MEGOHM.

REPEATED    BOMBARDMENT    Wl"    A    HIGH-CURRENT    F.OCUSED    WRITING    BEAM    ON    A    SMALL

AREA    0F    THE    STORAGE     SURFACE    CAN    BuftN    A    DARK     IMAGE      INTO    THE     DISPLAY    WIJICH

MAY    REMAIN    FOR     SEVERAL     HOURS     OR     EVEN     PERMANENTLY.        THEREF.OREj     DEFLECTloN

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    HtGH-AMPLITUDE     VOLTAGE     PULSE    APPLIED    TO    THE    BACKING

ELECTRODE.        A    LARGE    TRANSIENT     VOLTAGE     ON      THAT    ELECTRODE     CAN    PREVENT    NORMAL

WRITING     F.OR     SEVERAL    MINUTES    THEREAFTER.

A    TF`ADEMARK    OF     ITT
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DEFLECTING    ELECTf]ODES    DI   AND    D2    CAN    ACT    AS    MIRROR    ELECTRODES    T0    REFLECT

FLOODING    CuRRENT.        F-100DINC    CuRRENT    REFLECTED    AT    THE    STORAGE    SuRFACE)

RETURNING    DOWN    THE    TUBEj     CAN    BE    DEFLECTED    BY    THE    DEFLECTloN    ELECTRODES    AT

TtlE     INSTANT    WHEN    THEIR    POTENTIAL    PASSES    THROUGll    ZERO    VOLTAGE.       Tllls    RE-

REFLECTED    AND    CONCENTRATED    CuRRENT    CAN    tHEN    TRAVERSE    THE    LENGTH    OF    THE

TUBE    roR    THE    THlnD    TIME    cAusiNG    A    BRIGHT    REGloN    To    AppEAR     IN    THE    DlspLAy

AND    MAY    EVEN    ERASE    TIIAT    AREA     IF     ITS    ARRIVAL    COINCIDES     IN    TIME    WITH    AN

ERASING    PULSE.        REFLECTION    OF    CuRRENT    BY    THE     DEFLECTING    ELECTRODES     IS     IN

SYNCHRONISM   WI"    THE    DEFLECTING    VOLTAGE    APPLIED    TO    THEM    SO    THAT    BRIGHT-

ENING    or    THE    AF.FECTED    AREA    oF    TiiE    DlspLAy    occuRs    AT    THE    SAME    FREouENcv.

TO    AVOID    THIS    DISTURBANCE    THE    HIGHER-F.REQUENCY    DEFLECTION    VOLTAGE    SHOULD

BE    APPLIED    TO    THE    OF.F.ENDING    DEFLECTING    ELECTRODES    DI    AND    D2.        TllIS

REDUCES    TllE    DURATION    OF    THE    TRANSIENT    CURRENT    PULSE    T0    tHE    EXTENT    THAT

ITS    EFFECTS    ARE     NEGLIBIBLE®

WARN I NG :

THE    METAL    RINC   WHICH    ENCIRCLES    THE    F.ACEPLATE    0F    "E    7172     ls    AT    VIEWING-

SCREEN    POTENTIAL.        ALTHOUGH    NORMALLY    ENCAPSULATED     IN    PLASTIC    AND    ^OEQUATELY

INSULATED    FROM    METAL    GROUND,     TO    AVOID    POSSIBLE    SHOCK    BE     CERTAIN    THE    HIGll

VOLTAGE      IS    TURNED    OFF    BEE.ORE    TOUCHING    THE    TUBE.

ADDITIONAL     INFORMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE     OBTAINED    FROM    TllE

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT    CoMPONENTS    DIVISI0N

pOsT   orFicE   BOx   Lre
CLIF.TON,    NEW    JERSEY

#    TRADEMARK    0F    THE     INTERNATIONAL    TELEPHONE    &   TELEGRAPII    CORPORATION
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TENTATIVE

DESCR I PT I Ou i

n

a

Eil

THE    F-7173     ls    A   h    INCH     IATRON    (DIRECT   VIEW   STORAGE    CATHODE-RAY   TUBE)    TllAT

pRODucEs    A    BRIGHT    vlsuAL    DispLAy    OF    ELEctRicALLy    STORED    iNroRMATION.        IT

IS    ELECTROMAGNETICALLY    F.OCUSED    AND    DEFLECTED.        THE    TUBE    DISPLAYS    BfllGHT

IMAGES    ON    A    DARK    BAckGROUNDi     CAN    BE    VIEWED     IN    DIRECT    SUNLIGHTt     AND    FEATURES

THE    ABILITY    TO   WRITE,     STOREj     AND    ERASE     INFORMATION    AT    WILL.        GREY    SHADES

ARE     PRODUCED     IN    ACCORDANCE    WITH    AMPLITUDE     VARIATIONS    OF.    THE      INPUT    SIGNAL.

THE    TUBE    HAS    TWO    ELECTRON    CUNsj     A    WRITING    GUN,     WHICH    WRITES    THE     INPUT

SIGNAL    0N    A    STORAGE    MESHj     AND    A    f.LOOD    GUN    WHICH      ILLUMINATES    THE    PHOsplloR

IN    ACCORDANCE    WITH    TllE    STORED    SIGNAL.

GENERAL:

D IMENS  I  ONS

NOMINAL    TUBE     DIAMETER

MINIMUM    USEFUL    DISPLAy    DIAMETER

PHosplloR
OPERATING    POSITION

CATHODE    PRE-HEATING   TIME

Focus
DE F. L I CT  I ON

SEE    0uTLINE    AND    F.UNctloNAL    SCHEMATIC

tr        INCHEs

3        INCIIEs
P-20      ALUMINIZED

ANY

60      SECoNDS
MAGNET I C

MAGNET  I C

DmECT     INTERELECTRODE    CAPAclTANCES    wlTHouT    EXTERNAL    SHIELD    (APpRoX.)

GRID#1   TO   ALL    OTHER    ELECTRODES                                      2.5       UUF

WRITE    CATHODE    TO    ALL    OTHER    ELECTRODES                  8.0       UUF

FLOOD   CATHODE    TO    ALL    OTHER    ELECTRot)ES                  3.0       UUF.

MAX  IMUM   RATINGS:

VIEWINC    SCREEN

BACKING    ELECTRODE

COLLECTOR

ANODE  ife
GR I D  #3
GR I D  #2
GR I D  #1

WRITE    CATHODE

HEATER-CATHODE

FLOOD   CATHODE

INTERNALLY    CONNECTED    T0    ANODE

KVDC

VDC

VDC

VDC

RESPECT   WRITE    CATHODE

RESPECT   WRITE    CATHODE

#    TRADEMARK    OF    THE     INTERNATIONAL    TELEPHONE    &   TELEGRApll    CORPORATION
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TYPICAL   OPERAT  INC   VALUES:

VIEWING    SCREEN

BACKING    ELECTRODE

C0LLE:CT0R

ANODE  ife
ANODE   #1
CATliooE

HEATER

HEATER

CATlloDE

GplD

GRID

GRID

1   (NOTE    1)

RANGE   0F   OPERATING   ADJUSTMENTS:

€:?:E#¥(cuTorr   -  NOTE   1)
ERASE   Pulses

TYP ICAL   PEftFORMANCE:

RESOLUTION    (NOTE    2)

MIN  IMUM    BR  IGHTNESS

MAX  IMUM    BR  IGHTNESS

LIGHT    OuTPUT

WRITING   SPEED   TO   90¢   BRIGllTNESS

5::::N:'¥:M!Ni::T3)4)

3-61

FLOOD   S€CTION

-2-

DC 7cO    UA    MAXIMUM

AND    ERASE    PULSES

WRITE    SECTloN

6.3      V      AC   oR   DC
-L50     VDC

.6A
3MA

-two      vDc          REspECT   WRITE    cAtHODE

/150       VDC          RESPECT   WRITE    CATHODE
INTERNALLY    CONNECTED    TO   ANODE   #

/35   TO   /50      VDC      ADJUST    FOR    BEST    CoLLIMATloN
-32   TO    -h5       VDC       RESPECT   WRITE    CATHODE

tr-io  volts     ico-5OOO  PRF     .5   u/sEc.   wlDE

120 S

50      LINEs (INCHINCH

2800      FT.    LAMBERTS
hoooo      lN/sEc.

3       MILLISECoNDS

30      SECoNos

NOTES :

1.        VISUAL    CUTOFF    OF    THE    STORED,     FOCUSED)     UNDEFLECTEO    SPOT.

2.        RESOLUTION     IS    MEASURED    BV    TllE    SHRINKING    RASTER    METHOD    AT    THE     CENTER    OF

TllE     VIEWING    SCREEN.

3.         ERASE    TIME      IS    THE     SHORTEST    TIME      IN    WHIcll      INF.ORMATION    CAN    BE     REMOVED

FROM    TliE    TUBE    AFTER    BEING    STORED    AT    FULL    BRIGHTNESS.

4.       viEwiNG    TiME     is    tHE    TIME    TiiAT    A    siGNAL    STORED   AT    Full    BfiiGHTNEss

ANYwllERE      IN    THE     DISPLAY    AREA    CAN    BE    VIEWED    WITH    ERASE    PULSES    APPLIED

T0    COUNTERACT      ION    WRITING.

J'       TRADEMARK    OF     ITT



SPEC IAL   PRECAUTloNS:

®

a

rl

.3-
F`-7173
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OBSERVE    MAXIMUM    RATINGS    TO    AVOID    POSSIBLE    DAMAGE    TO    THE    tuBE.         lN    PAR-

TICULAR    THE    VIEWINQ    SCREEN    VOLTAGE    SIJOULD    BE     LIMITED    S0    AS    to    NEVER    EXCEED

10   KV,

THE    FULL    VOLTAGE    SHOULD    NOT    BE    APPLIED,to    TllE    VIEWING    SCREEN     INSTANTANEOUSLY.

AN    ORDiNARy   Rc    rlLTER    AT    THE    Output    OF    THE    pOwER   supply   will    pROviDE    ADE-

QUATE    ASSURANCE    THA1.    THE    VOLTAGE    BUILD    UP    WILL    NOT    8E    TOO    ^8RUPT.        THE

vlEwlNG   SCREEN    powER    supply    sHoULD   HAVE    A    sERIEs    REslsTANCE    or    AT    LE^sT

1    MEG    OHM.

REPEATED    BOMBARDMENT    WITH    A    HIGH    CuRRENT    FOCUSED    BEAM    ON    A    SMALL    AREA    OF

THE:    StopAGE    SURFACE     CAN    BURN    A    DARl{     lMAGE      INT0    THE     DISPLAY    WHICH    MAY    RE-

MAIN    FOR    SEVERAL    HOuRs    OR    EVEN    pERMANENTLy.        THEREFORE,     THE    DErLECTloN

VOLTAGES    SHOULD    BE    APPLIED    BEFORE     OPERATING    THE    WRITING    BEAM.

Aot)ITIONAL     INF.ORMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE    OBTAINED    FROM    THE

ELECTRON   TUBE    APPLICATIONS    SEctloN

ITT    COMPONENTS    DIVIsloN

Post   OFFICE   Box   hl2
CLIFTON,    NEW    JEBSEY

tp    TRADEMARK    OF     ITT
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TENTATIVE

DESCR I PT I ON :

THE    F-7i7tr     is    A   h    INCH     IATRON    (DiRECT   viEw   STORAGE    cATlioDE-R^y   TUBE)    THAT

PRODUCES    A    BRIGHT    VISUAL    DISPLAy    OF    ELECTRICALLy    STof}ED     INFORMATION.          IT     IS

ELECTROMAGNETICALIY    FOCuSED    AND    DEFLECTED.        THE    TUBE    DISPLAYS    BRIGHT     IMAGES

TllAT     CAN    BE     VIEWED     IN     DIRECT    SuNLIGHT    AND    FEATURES    THE     ABILITV    TO   WRITE,

STORE,     AND    ERASE      INFORMATloN    AT    WILL.        GREY    SHADES    ARE     PBODuCED     IN    ACCORD-

ANCE    wiTH    AMPLITUDE    vARIATioNs    or    THE     iNPuT    slcNAL.        TiiE    TUBE    HAs    Two

ELECTftoN    GUNS,     A    WRITING    GUN,     WHICH    WRITES    THE      INPUT    SIGNAL     ON    A    STORAGE

MESH,     AND    A     F.LOOD    GUN,     WHIcll      lLluMINATES    THE     VIEWING    SCREEN     IN    ACCORDANCE

WITH     THE    STORED    SIGNAL.

GENERAL :

D I HENS  I ONS

NOMINAL    TUBE     DIAMETER

MINIMUM    USEFUL    DISPLAY    DIAMETER

PHOSPHOR

OPERATING    POSITloN

WE  I GHT

CATHODE    PRE-HEATING    TIME

FOCUS    METHOD

DErLECTloN   METHOD

GRID   #1   TO    ALL    OTHER    ELECTRODES

WluTE    CATHODE    TO    ALL    OTHER    ELECTRODES

FLOOD   CATlloDE

ANODE   #1

MAX  IMUM   RAT  INGS

SEE    OUTLINE    AND    FUNCTIONAL    SCHEMATIC

1[            lNCHES

3            INCHES
P-20          ALUMINIZED

ANY

0.89
30

POUNDS

SECONDS

MAGNET  I C

MAGNET  I C

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

2.5          UUF
8.0          UUF.

3,0         UUF
3,7         UUF

FLOOD   SECTION

7-62

VIEWING    SCREEN

BACKING    ELECTRODE

CATHODE

HEATER-CATHODE

t[    TRADEMARK    OF    THE     INTERN^TloNAL    TELEPHONE    AND   TELEGRAPH    CORPORATloN
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MAX IMUM   f{AT INGS

HEATER    CATHODE

GRID

GRID

GRID

PEAK

(CONT  I NUED)

TACE    BETWEEN   GR  ,D   ife    AND

GFUD  #L  OR  GRID  #3

TYPICAL   OPERATING   VALUES:

VIEWING    SCREEN

BAcl{  lNG    ELECTfloDE

CATHODE

HEATER

HEATER

GRID i   (CUT-OFF   NOTE

WRITE    SECTION

125
-|cOO
-150
/5cO

-2-

RANGE   0F   TYPICAL   OPERATING   ADJUSTMENTS:

ANODE  ife
^INODE  #3
GRll)   #1   (CUT-OFF   NOTE    i)
ERASE   PulsES

TYP ICAL    PERFORMANCE:

RESOLUTION    (NOTE    2)

AT    5qb    OF    F.ULL    BRIGHTNESS
BR  I GllTNESS

WRITING    SPEED

20  Volts   DRIVE   TO  90¢

5::::N:'¥:M!N:::T3)4)
NUMBER    OF    HALF.-TONE    STEPS

#       TRADEMARK    OF     ITT
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VDC

VDC

VDC       RESPECT   WRITE    C^THOOE

VDC       RESPECT   WRITE    CATHODE

lNTERNALLY    CONNECTED    TO   ANODE   #2

5cO         VDC

F.LOOD    SECTION

15

0
6.3

KVDC    (1.7   MA   MAX.)
VDC       ANb    ERASE    PULSES

VDC       .5   To   i.7   MA
VDC      35   To   300   uA
VDC      200   To   500   uA
VDC      I   To   I.5   M^
VDC       .5   To   2.0   MA
VDC       4.7   MA   MAx.

V      AC   oR   DC      i.h   A

WRITE    SECTION

6.3
-450
-35

/150

V       AC    oR    DC       .6   A
VDC                              .5   To   i.5   MA
VDC       RESPECT    WRITE    CATIIODE

VDC       RESPECT    WRITE    CATHODE

iNTERNALLy    CONNECTED    TO   ,ANODE   ife

25    TO   40   VOLTS       ADJUST    FOR    BEST    COLLIMATION

10   TO   25   VOLTS       ADJUST    FOR    BEST    COLLIMATION
-28  To  -h6  Volts
3-12  Volts,i.5   uSEc.   wlDE,loo-5000  PRF

ADJUST    FOR    DESIRED    VIEWING    TIME

35        LINES    PER     INCH
15,coo      FT.    LAMBERTS

25,000       INCHES    PER   SECOND

3       MILLISECoNDS
2      SECONDS

4
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NOTES :

1.       VISUAL    Cut-OFF    0F    THE    STORED,    FOCUSED,    STATION^RY    SPOT.

2.        RESOLUTloN     IS    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    STOREl)    AT    F.ULL    BRIGHTNESS.

h.       VIEwlNG    TIME     is    THE    TiME    TiiAT    A    siGNAL    STORED    AT    Full    BRIGHTNEss    ANT-

WHERE     IN    THE    DISPLAY    AREA    CAN    BE    VIEWED   WITll    ERASE    Pulses    APPLIED    TO

COUNTERACT     ION    WRITING.

SPEC IAL   PRECAUTIONS:

fi

OBSEBVE    MAXIMUM    RATINGS    TO    AVOID    POSSIBLE     DAMAGE     TO    THE    TUBE.          IN    PARTICU-

LAR,     THE     VIEWING    SCREEN    VOLTAGE    SHOULD    BE    LIMITED    S0    AS    TO    NEVER    EXCEED

18   KV.

THE    Full    VOLTACE    sHoui:o    NOT    BE    AppLiED    To   THE    viEwiNG    scnEEN     iNSTANTA-

NEousiv.       AN    oftDiNABv   RC    FiLTER    AT    THE    ouTpuT    oF    THE    pow[R    Supply    PnoviDES

ADEQUATE    ASsul]ANCE    THAT    THE    VOLTAGE    BUILD    UP    WILL    NOT    BE    TOO    ABRUPT.        THE

MINIMUM    RESISTANCE     OF    THE    HIGH    VOLTAGE    LEAD    SHOULD    BE    i    MECOHM.

REPEATED    BOMBARDMENT    WITH    A    HIGH    CuRRENT    FOCUSED    WBITING    BEAM    ON    A    SMALL

AREA    OF    THE    STORAGE    SuRF.ACE    CAN    BURN    A    DARI{     IMAGE      INTO    THE     DISPLAY,     WHICH

MAY    REMAIN    FOR    SEVERAL    HOURS    OR    EVEN    PERMANENTLy.        THEREF.ORE,     DEFLECTION

voLTAGEs    sHouLD    BE    APPLIED    BEroRE    opERATiNG    THE    WRITING    BEAM.

ADDITioNAL     INFof"ATioN    FOR    spEciF.ic    AppLlcATIONs    CAN    BE    OBTAINED    mon4   THE

ELECTRON    TUBE    APPLICATIONS    SECTloN

ITT    COMPONENTS    DIVISION

pOsT   oF.ricE   BOx   7as5
ROANOKE,     VIRGINIA

*   TRADEMARK    or     lTT
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T    E   N   T    A   T    I    V   E

DESCR I PT I ON :

a

I

a

THE    F-7ly23     IS    A    5     lNcl+    lATRON    (DIRECT   VIEW   STORAGE    CATHODE-RAY   TUBE)    tHAT

PRODUCES    A    BRIGHT    VISuAL    DISPLAY    OF    ELECTRICALLY    STORED     INFORMATION.         lT

Is    [LECTRosTATlcALLv    rocusED   AND    DEFLECTED.       TiiE    TUBE    DlspLAvS    BRIGHT
IMAGES    THAT    CAN    BE     VIEWE:D     IN    DIRECT    DAyLIGHTj     AND    THE    TUBE    FE^Tuf}ES    THE

ABILITY    TO   WRITE,     STORE    AND    ERASE    SIGNAL     INFORMATION    AT    THE    WILL    0F    THE

OPERATOR.       GRAY    SllADES    ARE    PRODUCED     IN    ^CCORD^NCE    WITH    TllE    AMPLITUDE

VARIATIONS    OF.    THE     INPUT    SIGNAL.        THE    TUBE    HAS    TWO    ELECTRON    GUNsi     A

WRITING    GUN    WHICH    WRITES    THE     INPUT    SIGNAL    ON    AN     INSULATOR    STORAGE    SCREENj

AND    A    FLOOD    GUN    WHICH     IILUMINATES    THE     PHOSPHOR     IN    ACCORDANCE    WITH    THE

STof}ED    SICNAL.

GENERAL:

D I MENS  I 0NS

NOMINAL    TUBE    DIAMETER

MINIMUM    USEFUL    DISPLAY    Dl^METER

PHOSPHOR

OPEfiATING    POSITION

WEIGHT     (APPROXIMATE)

CATHODE    PRE-HEATING   T"E

Focus   METHOD
DEF.LECT  ION    METHOD

MAX IMUM   RAT INGS:

VIEWING    SCREEN

BACKING    ELECTRODE

COLLECTOP

ANODE   #4
ANODE   #3

A::::#ifel
HEATER-CATHODE    VOLTAGE

SEE    OuTLINE    ATTACHED

5           lNCHEs
ly            I  NCHES

P-20          ALUMINIZED

ANY

2   LB,      8   oz,
30         SECONDS

ELECTROSTAT  I C

ELECTROSTAT  IC

FLOOD    SECTION

#    TfiADEMARK    oF     INTEnNATioN^L   TELEPHONE    AND   TELEGRAPH    CoRpoRATloN
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I-7423
IATRON   *

WRITE    CATHODE

GR 'D  #1

-2-

WRITE    SECTloN

-loco    V
NEGATIVE   VOLTAGE   RESPECT   WRITE    CATHODE       150   V

POSITIVE    VOLTAGE    RESPECT   WRITE    CATHODE              0   V

8::: #
HEATER-CATHODE    VOLTAGE

GRID   #2    TO    ANY    DEFLECTING   ELECTRODE

TYPICAL   OPERATING   VALUES:

VIEWING    SCREEN

BACKING    ELECTRODE

COLLECTOR

A:::: #:

:::::#1
FLOOD   CATlloDE

HEATER

WRIT

GRID

CATHODE

i   CUTOFF    (NOTE    1)

HEATER

MEAN    DErLECTioN    PLATE    VoLTAGE

OV
0      V       RESPECT   WRITE    CATHODE

5V

FLOOD   SECT  ION

KV   DC                             2   MA    (MAx.)

VDC

VDC

VDC

VDC

VDC
VDC
VDC

WRITE    SECTION

3.0   MA    (MAx.)
RESPECT   WfHTE    CATHODE

RESPECT   WRITE    CATHODE

C    OBDC           .6A

RANGE   or   TyplcAL   OPERAT ING   ADjusTMENTs:

ANODE   #2

€:?:E#3cuTOFF
(NOTE    1)

25   To   35      VDC
15   To   30     VDC

-40   To   J35     VDC
GRID#3   F.ocuS                          105   To   210     VDC
ERASE    PULSES                                         0   TO   10

*   TFi^DEMARK    OF     ITT

3-61

ADJUST     F.OR    BEST    COLLIMATION

ADuUsT    roR    BEST    CoLLIMATioN

ADuuST    F.oF`    BEST    Focus

VOLT    AMPLITUDE,1   USECOND   WIDEj

100-5000   PRF   -ADJUST   FOR    DESIRED
VIEWING     TIME®

®



-3-

Tvp lcAL   pERFonMANCE.

RESOLUTloN    (NOTE   2)

5q4   0F    FULL   BRIGHtNEsS
BR  I GHTNESS

WRITINC    SPEED

?8 (::: 3:::: :: ;# ::::::::::
ERASE   TIME    (NOT

®

1

a

r\

VIEWING    TIME

STORAGE   T  IME (:
DEFLECT  ION    F-ACTOR

D1-D2
D3-Dh

HALF-TONE    STEPS

ENV IRONMENTAL    DATA:

AMBIENT    TEMPERATURE    RANGE

0PERAT  I NG

NON-OPERAT  I NG

ALT  I TUDE

!:::£T{3NASTINuous)
OPERAT  I NG

OPERAT  I NG

NON-OPERATING    (CRASH    SAFETY)

40      LINES/lNCH
ly,coo       F.T.    LAMBERTS

?8:888    ::::::(3:::::
12      MILLISECoNDS

10      SECONDS
20      SECONt}S

(
ho-L9    Volts I Nell

38-4z   (;i::(::;H

18     IMPACTS
60cO    lMPACTS
2     IMPACTS

F-7423
'ATRON   i.

N OT E S :

i.        VISUAL    CuTOF.F    0F    THE    STORED,     FOCUSEDj     UNDEFLECTED    SPOT.

2.        RESOLUTION     IS    MEASuBED    By    THE    SHRINKING    RASTER    METHOD    AT    THE    CENTER

OF    THE    TUBE

3.        EftASE    TIME      IS    THE    SHORTEST    TIME      IN    WHICH    A    SIGNAI    CAN    BE    REMOVED

FBOM    THE    TUBE     AF.TER    BEING    STORED    AT     FULL    BRIGHTNESS.

h.         VIEWING    TIME      IS    THE    MINIMUM    TIME    Tt+AT    A    SIGNAL    STORED    AT     F.ULL    BRIGHT-

NESS    ANYWHERE     IN    THE     DISPLAY    AREAS    CAN    BE    VIEWED   WI"    ERASE    PULSES

CONTINUOUSLY    APPLIED    TO    COUNTERACT     ION    WRITING.

#           Tf}A0EMARK    OF     ITT



F'.7h23
IATRON   # -4-

5.        StoRAGE    TIME     IS    THE    TIME    REQUIRED    FOR    THE    BRIGHTNESS    TO     INC13E^SE
FROM    cuTOFr    To   50   PER    CENT    oF    Full    v^LUE     iN    THE    ABSENCE    or    ERASE
PULSES,

SPECIAL    PRECAUT  loNS:

OBSERVE    MAXIMUM    RATINGS    T0    AVOID    POSSIBLE     DAMAGE    TO    THE    TUBE.          IN    PAR-

TICULAR    THE     VIEWING    Scf!EEN     VOLTAGE     SIIOULD    BE     LIMITED    S0    AS    TO    NEVER

EXCEED    10   KV.        THE    Full    VOLTAGE    SIIOULD    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    REslsTANCE    or    THE    HiGH    VOLTAGE    clRcuiT    sHoULD

BE    i    MEG    OHM.

REPEATED    BOMBARDMENT    WITH    A    HIGH     Cuf}BENT     F.OCUSED    WRITING    BEAM    ON     A    SMALL

AREA    Or    THE    STORACE    suf`FACE     CAN    BURN    A    DARK     IMAGE      iNTO    THE     DlspLAy    AREA,

WHIcll    MAY    BEMAIN    FOR    SEVERAL    IlouRS    OR    EVEN    PERMANENTLY.        THEREFORE:j

DEFLECTION    VOLTAGES    SHOULD    BE    APPLIED    BEFORE     OPERATING    THE    WRITING    BEAM.

ADDITIONAL     INFORMATION    FOR    SPECIF.IC    APPLICATIONS    CAN    BE     OBTAINED    FROM    THE

ELECTRON   TUBE    APPLICATIONS    SECTION

ITT    COMPONENTS    DIVIsloN

POST   OFFICE   Box   lyl2
CLIFTON)    NEW    JERSEy

*    TRADEMARK    OF    THE     INTERNATIONAL    TELEPHONE    &   TELEGRAPH    CORPORATION
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TENTAT    I   VE

DESCR I PT I ON`

rl

®

THE   D-3col   is   A   5    l"e#   l*taIw   (DIRECT   VIEw   STORAGE   C^THo®ELRAt   TUBE)   "AT
PRODUCES    A   BR16#T    V13dy*L   DISPLAY    OF    ELECTfllcAILY    STORED    INFoflM^TION.        lT

Is   ELECTRosTATicALLt   rcetlsED   AND   DEFLECTED.      THE   TUBE    DlspL^vs   BRIGHT

iMAGEs   THAT   c^N   BE    viEwe®    in   DiRECT    D^yLleHT,    AND   Tile    TUBE    FE^tunEs   THE
^BILiTy    TO   WRITE,    sT®RE    Are   ERASE    siGNAL    iNFORM^TioN   AT   THE   will    OF   THE
OPERATOR.       GRAY    SWA®E9    A#E    PRODUCED     IN    ACCORDANCE    WITH    THE    ^MPLITUDE    VARl^-

TIONS    OF    "E     INPUT    9,lGN^l.       THE    TUBE    ttAS    TWO   ELEC1.RON   GUNS,    A   WRITING   CuN

wHicH   wRiTEs   T#E    iFip.on   slaN^L   ON   AN    iNsuL^TOR    sTOR^GE    SCREEN,    AND   A   riooD
GUN   wiiicH    ILlunilN^tE®   "E    pHOspHOR    IN   ^ccOF{DANCE   wi"   Tile   sT®RED   slGN^l.

GENERAL:

D I IJIE N9 I ONS

NOMINAL   TUBE   DIAueT€n
MIN"UM   USEFtfl   DfspIAY   DIAMETER

Pwosp„oR
opER^T "®  pesi"S#
wE iGiiT   (*pm8x€fl±¢€}
c^THot>E   pREut+€AtmS   Tius
FOCUS   METHOD

DEFLECT ION   MET«\®®

MAx iMUM  RATiNes:

VIEWING   SCR€Etl

BACKING   ELECTRODE

EATER-CATlloDE   V®LTAS€

SEE   OUTLINE   ATtAC"ED

5        INCHEs
h       INCHES

P-20     AluMINIZE®
ANY

2  I.a,     8  oz,
30     SEcowes

E LECTfto9TAt I c
ELECTROSTAT I C

FLOOD    SECTION

*      TRADE"RH   or    lHTEHRATionAL   TELEPHON€   AND   TELEGRAPH   cORpORATION

3JS1



WRITE    SECTION

D-3001
I ATRONit

WRITE    CATHODE

GR , D  #1

GR  ,D  #2
GR I D  #3

-2-

-loco    V
NEGATIVE    VOLTAGE       RESPECT   WRITE    CATHODE       150   V

POSITIVE    VOLTAGE       RE:SPECT   WfuTE    CATlloDE              0   V

RESPECT    WRITE    CATlloDE

FLOOD   SECTION

HEATER-C^"ODE   VOLTAGE

GRID  #    T0   ANY    DEFLECTING    ELECTRODE

TYPICAL   0PERAT ING   VALUE:S:

VIEWING    SCREEN

BACKING    ELECTRODE

COLLECTOR

i::::#h
ANODE   #1
F-LOOD   CATHODE

HEATER

WRITE    CATHODE

GRID  #1     Cutoff   (NOTE   i)

8::: #
HEATER

MEAN    DEFLECTION    PLATE

VOLTAGE

RANGE

3-61

•11!
KV   DC                         i.0      MA    (MAX.)
VDC

VDC

VDC
VDC

0VDC
0VDC
0VDC

6.3      V      AC

OV

OF   TYPICAL   OPERATING   ADJUSTMENTS:

ANODE  ife

:!i!:#:,:::::F
ERASE    PULSES

tF    TRADEMARl{    OF     ITT

25   To  35     Vac
15   To   30     VDC

WRITE    SECTION

3.0      MA   (MAx.)
RESPECT   WRITE    CATHODE

RESPECT   WRITE    CATHODE

AC    oR   DC       .6   A

ADJUST    FOR    BEST    COLLIMATION

ADJUST    FOR    BEST    COLLIMATION

-60  To   -120     VDC

/105   To   210     VDC      ADuusT   FOR   BEST   Focus
0   TO   10      VOLT    AMPLITUDE,i   USECOND   WIDEj

Ice-50cO   PRF.   -ADJUST   FOR   DESIRED
VIEWINC    TIME.



-3-

TYPICAL   PERF.ORMANCE:

RESoLUTloN    (NOTE    2)

50¢   OF    FULL   BRIGHTNESS
BR  IGllTNESS

WRITING    SPEED

i8 ;:::  3::::  ::  ;% 8:::::::::
ERASE    TIME    (NOT

r3            !:::A::::::(N

a

rl

DErLECTioN    F.ACTOR

D|-D2
D3-th

HALF-TONE    STEPS

ENV IRONMENTAL   DATA:

AMBIENT    TEMPERATURE    RANGE

OPERAT  I NG

NON-OPERAT I NG

ALT  I TUDE

VIBRATION    (CONTINUOUS)

SHocl{    (3   AXES)
OPE RAT  I NG

OPERAT  I NG

NON-OPERATING    (CRASH   SAFETY)

60      LINES/lNCll
2,000      FT.    LAMBERTS

20,000      INCHES
40,000      INCHES(:

SECOND

ECOND

]2      MILLISECoNDS
20      SECONDS
20      SECONDS

i5;F#o° TTo° ff # Cc
70,000     FEET

3Gj   5  Cps   To   500     Cps

18    IMPACTS
60cO    lMPACTS
2    IMPACTS

D-3col
lATRON   i,

NOTES:

i.        VISUAL    CuTOF.F    OF    TIIE    STORED,     FOCuSED,    UNDEFLECTED    SPOT.

2.        RESOLUTION     IS    MEASURED    BY    THE    SHRINKING    RASTER    METHOD    AT    THE    CENTEI]    OF

THE     TUBE®

3.        ERASE    TIME      IS    THE    SHORTEST    TIME      IN    WHICH    A    SIGNAL    CAN    BE    REMOVED    FROM

THE    TUBE    AF.TER     BEING    STORE:D    AT    FULL    BRIGHTNESS®

4.        VIEWING    TIME      IS    THE    MINIMUM    TIME    THAT    A    SIGNAL    STORED    AT    FULL    BRIGliT-

NESS    ANYWHERE      IN    THE    DISPLAY    AREAS    CAN    BE     VIEWED       WITH    ERASE     PULSES

CONTINUOUSLY    APPLIED    T0    COUNTERACT     ION    WRITING.

*          TRADEMARK    OF     ITT



D-300|
I ATRON* -A-

5.        STORAGE    TIME     IS    TllE    TIME    REQUIRED    FOR    THE    BRIGHTNESS    TO     INCREASE
FROM   CUTOFF    To   5o   PER    CENT    oF    Full    VALUE     IN   THE    ABSENCE    oF    ER^sE

PuLSES,

SPEC IAL   PRECAUT loNS:

OBSEftvE    MAXIMUM    R^TINGS    TO   AVOID    POSSIBLE    DAMAGE    1.a    TIIE    TUBES.         IN    PAR-

TICULAR    THE    VIEWING    SCREEN    VOLTAGE    SllouLD    BE    LIMITED    SO    AS    TO    NEVER

EXcEED   10   KV.       THE    FULL    VOLTAGE    sHoULD    NOT    BE    ApPLIED   To   THE    vlEwlNa

SCREEN     INSTANTANEOUSLY.        AN    ORDINARY    RC    FILTER    AT    TllE    Output    OF    THE

POWER    SUPPLY    WILL    PROVIDE    ADEQUATE    ASsuf}ANCE    THAT    THE    VOLTAGE    BUILD    UP

WILL    NOT    BE    TOO    ABRUPT.        THE    MINIMUM    f}ESISTANCE    OF    THE    HIGll    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     IM^GE     INTO    THE     DISPL^Y    ^REAj

WHICH    MAY    REMAIN    F.OR    SEVERAL    HOURS    OR    EVEN    PERMANENTLY.        THEREFORE}

DEFLECTION    VOLTAGES    SHOULD    BE    APPLIED    BEFORE    OPERATING    THE    WBITINC    BEAM.

ADDITIONAL     INF.OftMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE     OBTAINED    FROM    THE

ELECTRON   TUBE    APPLICATIONS   SECTION

ITT    CoMPONENTS    DIVIsloN
Post   OFFICE   Box   412
CLIFTONj    NEW    JERSEY

#    TRADEMARK    OF    THE     INTERN^TIONAL   TELEPHONE   &   TELEGRAPH   CORPORATION
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T   E   NTAT    I   V   I

APPL I CAT I oN i

Zii]

1THE    DARK   TRACE    TUBE     IS    A    CATHODE-RAY    TUBE    THAT    RET^lNS    AN     IMAGE    FOR    AN    EX-

TENDED    pERioD    OF    TiME.         IMAGE    TIME     Is    ADuusTABLE    BETWEEN    A    rEw   sEcONDs    AND

9EVER^l   HOuRS®

THE     IMAGE    APPEARS    DARl{    ON    A    LIGHT    BAcl{GROUND    AND    CAN    BE    VIEWED     IN    NORMAL

LIGHT.       THE    TUBE    CAN    BE    USED   WHEflEVER    UNIQUE    OR    SLOWLY    DEVELOPING    PHENOME-

NA   wlTH   spEEDs   To   ABouT   3oo   M/sEc   (975   FT/sEc)   ARE   To   BE   REcoRDED,    roR
EXAMPLE     iN    swiTCHiNG    oR    MITERING,    wHicH    USED    To   REQumE    A    Loop    osciLLOGRAPH/

OR     IT    CAN    BE    USED    AS    A    STORAGE    DEVICE     IN    RECORDING    EQUIPMENT.        OTHER    EX-

AMPLES    OF    APPLICATION    ARE     IMAGE    TRANSMISSION    SYSTEMS    WITH    SLOW     IMAGE    SE-

QUENCE,    ME^Ns    roR    DiRECT    TRANslvHssloN    oF    DR^wiNGs,    AND   RADAR    Dispi.^v    UNITS.
SINCE    THE     IMAGE    CAN    BE     VIEWEO    UNOER    NORMAL    LIGIITING    CONOITIONS}     THAT     Isj

WITH    THE    EYE    ADAPTED    TO    BRIGHT    LIGHTj      lT    FINDS    MANY    APPLICATIONS     IN    THE

LABORATORY    AND     INDUSTRY.

THE     IMAGE    CAN    BE    ERASED    ^T    ANY    TIME    WITHIN    ABOUT    10    SECONDS    BY    ^PPLYINC    A

QUENCHING    VOLTACE®

DES IGN :

THE    CLASS    ENVELOPE    HAS    A    RECTANGULAR     IMAGE    SCREEN    MEASURING    4   X    5-1/4    .NCH-

ES.       THE    SCREEN    DIAGONAL     IS   6-3/h    lNcllES,    AND   TIJE    EFFECTIVE    SCREEN    AREA     IS

3-1/8  X   h-7/8   lNCHEs.

THE    TUBE'S   BEAM   SvS1.EM    is    rocussED   ELECTRoSTATlcALLy.       DEFLECTloN    is    AccoM-

•                       PllsH€D   MAGNETICALLY    AND   THE    DEFIECTION    ANGLE     IS   70°®       A   THIN   MICA   SHEET     IS
ARRANGED     IMMEDIATELy    BEliiND    THE    FRONT    PANE    AS    AN     IiiiACE    SCREEN.        oN    tile   SIDE

OF    THE    SIIEET    FACING    THE    CATHODE,     A    POT^SSIUM    CHLORIDE    LAYER    llAS    BEEN    DEPosl-

TED    BY    VAPORIZATION.       WHEN    THE    CATHODE    RAY    STI`lKES    AN    AREAj      lT    CHANGES    THE

GRID    STRUCTURE    OF    THE    CRYSTALS    AND   THIS    LEADS    TO    A    PURPLISH    COLORINQ.

ON   THE    SIDE    OF    TllE    MICA    SHEET    FACINr.    THE    VIEWER,    THERE     IS    A    TRANSPARENT    SEMl-
CONDUCTIVE    IAYER    CONNECTED    TO   TWO    TERMINALS    THAT    PASS    THROUGll    THE    ENVELOPE.

WllEN    A    QUENCHING    VOLTAGE     IS    APPLIED,     THE     IMAGE     IS    QUENCHED    BY    JOuLEAN    HEAT.

AT    THE    SAME    TIME,     THE    PLATE    VOLTAGE     IS    APPLIED    OVER    ONE    OF    THE    TERMINALS.

6J51



D-3003/AS   17-21
STORAGE   TUBE -2-

THE    FRONT    PANE    oF    TiiE    TUBE     IS    MADE    oF    rLAT    CLASS,    So    THAT    ^Nv     IMAGE    CAN

BE    ACCURATELY    TPACED    ON    TRANSPAPENT    PAPER    APPLIED    T0    THE    CLASS.

THE    TUBE'S    OPERATING    CONDITIONS    HAVE    BEEN    90    CHOSEN    THAT    TllE    BEOulRED

VOLTAGES    CAN    BE    PRODUCED   Wl"    STANDARD   TELEVIsloN    COMPONENTS.        SINCE    WITH    "E

PllENOMENA    TO   BE    flEPBESENTED    IT     IS     IN    MANY    CASES    NOT    POSSIBLE    to   use    TllE    DE-

rLECTioN    FREQUENclEs    cOMMONLy    USED     iN   THE    TELEvisioN     INDusTRy,    spEclAL

CIRCulT    APRANGEMENTS    HAVE    BEEN   WORKED    Out    FOR    THE    AS    17-21   TUBE    TllAT    ALLOw9

USING    MASS-PRODUCED    TELEVISION    PARTS    TO    PRODUCE    THE    OPEftATINC    VOLTAGES    AND

PROPER    DEFLEctloN.

TECIN ICAL   CHARACTE:R ISTICS:

BEAM    SYSTEM

ENVELOPE

B^sc
FoCUSS I NG

DEFLECT  I ON

DEFIECTloN    ANGLE

F-RONT     AREA

SCREEN

IMAGE   T"E
SCREEN    AREA

OVEf}ALL  LENGTH,      INCLUDING    BASE

WE  'aHT

Wf}  I T  I  NG    RATE

TETRODE    WITll    UNIT    LENS

ALL-GLASS    DESIGN

TWELVE-SIDED    (DuODEI<AL)   Wl"    7   PRONGS

ELECTROSTAT  I C

MAGNET  I C

TOO    DIAGONAL

FLAT    CLE^ft    GLASS   '

DARK    TRACE    SCREEN

¥!§*§:j!:;:§!:::SMRALHOuRS
12,000    INCHES    PER    SECOND

HEATING   VALUES    F.OR    PARALLEL    0R    SERIES    SUPPLY

FILAMENT    VOLTAGE

F.I lAMENT

OXIDE    CATHODE

RAT INGS :

PLATE    VOLTAGE

SCREEN   GRID   VOLTAGE

CONTROL    GRID   VOLTAGE     (PEAK)

FOCuSSINC    VOLTAGE

BI^SING    POTENTIAL

QUENCHING    PoW€R

REslsT^NCE    or   QUENCHiNG    LATER

MAXIMUM    CATHODE    CURRENT

NEGATIVE    GRID   BIAS

GRID    LEAK    RESISTANCE

CATHODE    CufiRENT    WITH    STATIONARY    SPOT

CHARGE    DENSITY    DURING    BEAM    DEF.LECTION

661

vH           6.3   V
lh            O.3   A
INDIBECTLY    HEATED

KV

VOLTS}    ^PPROX.

VOLTS

VoLTS

VOLTS

WATTS

OHMS

M  I  LL  I AMPERE

VOLTS

MEGOHMS

uA

uc/cM2



AVEftAGE    OPERATING    CONDITIONS:

ANODE    VOLTAGE

GRID   NO.    2   VOLTAGE

GRID   NO.    3   VOLTAGE

CUT-OFF    VOLTAGE

ERASING   WATTAGE

-3-
D-3cO3/AS  17-21

STORAGE   TUBE

10KV
3cO      Volts

0-4cO      Volts
-ho-86      Volts

75        WATTs

NOTE    1!       TIIE    Cut-OFF    VOLTAGE    COPRESPONDS    T0   THAT    VOLTAGE   WHIcll    DOES    NOT

NOTE   2:

RESULT     IN    A    DISCOLORATION    OF.THE    SCREEN    BY    THE    SHARPLY    FOCUSEt)    BEAM.

TO    ERASE    THE    PICTURE}    AN    ERASING    VOLTAGE    MUST    BE    APPLIED    TO    THE    TWO

CONT^CTS    AT    THE    N^RROw    BULB    SIDES.         IT     IS    RECOMMENDED    TI1^T    THE

VOLTACE   wHlcH   will    RE3uLT     IN   AN    ER^siNG    PowER    or   75   WATT-s    BE    f.OUND

BY    EXPERIMENT.       THE    RESISTANCE    OF    THE    ERASING    COAT     IS   80   TO   ufo   OHMS.

HEATER-CATHODE    VOLTAGE:

HEATER   .NEG^T  IVE

DURING    THE    FIRST    15    SECONDS    OF    THE

IIE^TINC-uP    PERIOD

AFTER    TllE    HEATINC-uP    PERIOD

HEATER    POSITIVE

CAP^C I T^NCES

CONTROL   GluD    TO    ALL    OTHER    ELECTRODES

CATHODE    TO    ALL    OTHER    ELECTRODES

ANODE    TO    EXTERNAL    COATING

410      Volts
2cO        VOLTS
125       Volts

7uur
5uuF

4cO  -8cO        UUF

ADDITioNAL     iNFORMATioN    roR    SpEciFic    APpLICATloNs    CAN    BE    oBTAiNED    FROM    Ti+E

ELECTRON    TUBE    APPLICATIONS    SECTION

ITT    COMPONENTS    DIVISION

Post   OF.FICE   Box   412
CLIFTON,    NEW    JERSE:Y
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T   ENT   AT    I    V   E

DESCR I PT I ON :

a

e

Rii

THE    FW-20h    IS    A    5     INCIl     lATRON    (DIRECT    VIEW    STORAGE    CATHODE-RAY   TUBE)    TIIAT

PRODUCES    A    BluGHT    VISUAL    DISPLAY    OF    ELEctl"CALLY    STORED     INFORMAtloN.         lT

IS    ELECTROMAGNETICALLY    FOCUSED    AND    DEFLECTED.        THE    tuBE    DISPLAYS    BRIGHT

IMAGES    ON    A    DARK    BAcl{CROUND    THAT     CAN    BE     VIEWED     IN     DIRECT     D^VLIGHT,     AND

f.EATURES    THE    ABILITY    TO   WRITE)     SToftE,     AND    ERASE     INFORM^TION    ^T    WILL.        GREY

SHADES    ARE    PRODUCED     IN    ACCORDANCE    WITIJ    THE    AMPLITUDE     VARIATION    0F    tHE

INPUT    SIGNAL®        THE    TUBE    IJAS    TWO    CONCENTRIC    ELECTRON    GUNsj     A    WRITING    CUNj

WHICH    WRITES    THE      INPUT     SIGNAL    ON    A    STOBAGE    MESH,     AND    A     FLOOD    GUN,     WHICH

ILLllMINATES    THE    PHOSPHOR     IN    ACcof}DANCE    WITll    THE    STORED    SIGNAL.        THE    CONCEN-

TRIC    AftRANCEMENT    0F    THE    GUNS    REt)UCES    DISTORTION    OF    THE    WRITING    BEAM    TO    A

M  I  N  I MUM .

GENERAL:

D I MENS  I ONS

NOMINAL    TUBE    DIAMETER

MINIMUM    USEFUL    DISPLAY    DIAMETER

PHOSPHOR

OPE:RAT  iNa    Pos  iT  ioN

CATHODE    PRE-HEATING   TIME

F'Ocus
DEFLECT  I ON

TYPICAL   OPERAT  ING   VOLTAGES:

VIEWING    ScfiEEN

BACKING    ELECTRODE

CATHODE

HEATER

SEE    OUTLINE    AND    FUNCTIONAL    SCHEMATIC

5       lNcllES
4        INCHES

P-20      ALUMINIZED
ANY

60      SECoNDS
MAGNET  I C

MAGNET  I C

FLOOD   SECT  ION

6cO    U^    MAXIMUM

ERASE    PULSES

i,0   MA
25uA

2cO   uA

3cO   uA
3000  uA

25MA

30MA
DC   2.i  A

*       Tn^DEMARK    OF    THE     INTERNATloNAL    TELEPHONE    &   T,ELEGR^pH    CoRpoRATioN
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FW-20tr
'^TRON   I

CATlloDE

8:::  #!  (Cutoff  -Note  i)
HEATEFt

RANGE   0F.   OPERAT ING   ADJUSTMENTS:

i:::: #!,  3,  4
ERASE    PULSES

TYP ICAL    PERF.ORM^NCE:

-2-

WRITE    SECTION

-25cO     VDC           2   MA
-50      VDC                    RESPECT   WRITE    CATlloDE

0      VDC             2   MA
6.3      V      AC   oR   DC .6A

0   To   20      VDC      ADuusT   roR   BEST   coLLIM^tloN
0   to   50      VDC      ADjusT   roR   BEST    coLLiM^TioN

3    -10    V          AMPLITUDE     :¢2T:/£5%:#E

RESoLUTloN    (NOTE   2)
2cO   FT.    LAMBERTS

2000   Ft.   LAMBERTS
BR  IGHTNESS

WRITINa    SPEED

ZERo   BIAs   wRiTINa   To   8qb   BRiGHTNEsS

5::::N:'¥:M!N?*:T3)4)

125       LINES    PER     INCI1

35       LINES    PER     INcll
2500      FT.    LAMBERTS

150)000      lN/sEc.
5       MILLISECoNDS

30       SECONDS    MAXIMUM

NOTES3

1.      VisuAL   cutoff   oF   STORED,    rocusED,    uNDErLECTED   spot.

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

3.        ERASE    TIME     IS    tHE    SHORTEst    TIME    THAT     INF.ORMATION    CAN    BE    REMOVED    FROM
THE    TUBE    AFtEfi   BEINo   8TonEo   ^T    Full    BRIGHTNEss.

4.       viEwiNG    TiME     ls    THE    TIME    THAT    A    siGNAL    STORED   AT    Full    BRIGHTNEss    ANy-

WHERE     IN    THE    DISPLAY    CAN    BE     VIEWED   WITH    ERASE    PuLSES    APPLIED    TO    COUNTER-

ACT     loN    WRITING.

*TRADEMARK    OF     ITT
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FW-20b
lATRON   I

SPECIAL   PRECAUT loNS:

OBSERVE    MAXIMUM    RATINGS    TO    AVOID    POSSIBLE    DAMAGE    TO    THE    TUBE.         lN    PARTICU-

LAf]    THE    VIEWING    SCREEN    VOLTAGE    SHOULD    BE    LIMITED    SO    AS    to    NEVER    EXCEED

12   KV.

TllE    Full    VOLTAGE    SHouLD    NOT    BE    ApPLIED   to   THE    vlEwlNa    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    tlAVE    A    SERIES    RESISTANCE

Or    At    LEAST    1   MEG    OHM.

REPEATED    BOMBAftDMENT    WITH    A    HIGH    CuRRENT    FOCUSEO    BEAM    ON    A    SMALL    AREA    OF

tHE    STORAGE    SURFACE     CAN    BURN    A    DARK      IMAGE      INTO    THE     DISPL^Y,     WHICH    MAY

REMAIN    FOR    SEVERAL    HOURS    OR    EVEN    PERMANENTLY.        THEREFORE,     TllE    DEFLECTION

VOLTAGES    StlouLD    BE    APPLIED    BEFORE    OPER^TINQ    TIJE    WRITING    BEAM.

ADDITioNAL     INFORMATloN    FOR    SpEcirlc    AppLlcATioNs    CAN    BE    oBTAiNED    FROM    THE

ELECTRON   TUBE    APPLICATIONS    SECTION

ITT    CoMPoNENTS    DIVIsloN

Post  orricE  Box  trl2
CLIFTON,    NEw    JEnsEv

i.   TRADEMARK    Or    THE     INTERNATioNAL    TELEPHONE    &   TELEGF!APH    cORpORATioN
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T   E   N   T   AT    I    V   E

DESCR I PT I 0N :

a

Eil

THE    F.W-208     ls    A    7.5     INCH     IATRON    (DIRECT   VIEW   STORAGE    CATHODE-RAY   TUBE)    THAT

PRODUCES    A    BRIGHT    VISuAL    DISPLAY    OF    ELECTRICALLY    STORED     INFORMATION.          IT

IS    ELECTROMAGNETICALLY    FOCuSED    AND    DEFLECTED.        THE    TUBE    DISPLAYS    BRIGHT

IMAGES    THAT     CAN    BE     VIEWED     IN     DIRECT     DAYLIGHT,     AND    FEATURES    TllE     ABILITY    TO

WRITE,     STORE,     AND    ERASE    SIGNAL     INFORMATION    AT    THE    WILL    OF    TllE    OPERATOR.

GREY    SHADES    ARE    Pf}ODuCED     IN    ACCORDANCE    WITH    THE    AMPLITUDE    VABIATIONS    OF

THE      INPUT    SIGNAL.        TllE    TUBE    HAS    TWO    ELECTRON    GUNS,     A    WRITING    GUN,     WHICH

WRITES    TllE      INPUT   SIGNAL    ON    A    STORAGE    MESH,     AND    A    FLOOD    GUN    WHICH      ILLUMINATES

THE     PHOSPHOR      IN    ACCORDANCE    WITH    THE    STORED    SIGNAL.

•GENERAL :

D  I MENS  I  ONS

MINIMUM    USEFUL    DISPLAy    DIAMETER

NOMINAL    TUBE    DIAMETER

PHOSPHOR

OPERATING    POSITION

CATHODE    PBE-HEATING   TIME    -NOTE    1

F'0cus
DEFLECT  I ON

SEE    OuTLINE    AND    F.UNCTIONAL    SCHEMATIC

6.0       INCHES

7.5        INCHEs
P-20      ALUMINIZED

ANY

30      SECoNDS
MAGNET  I C

MAGNET  I C

OPEF}AT ING   VALUES   AND   TYPICAL    PERFORMANCE   CHARACTER IST ICS:

FLOOD    SECTION

VIEWING    SCREEN

BACKING    ELECTRODE

COLLECTOR

ANODE   #L

ANODE   #3

ANODE  #

ANODE   #1
CATHODE

HEATER

ADJUSTABLE    SEE   NOTE    2

ADJUSTABLE     INTERNALLY

CONNECTED   TO   GRID   #
SEE   NOTE   2

¢0    VDC
0

6.3      V          1.4AMPERES   NOMINAL
AC    oR   DC

i¢    TRADEMARK    0F    TliE     INTERNATIONAL   TELEPHONE    &   TELEGRAPIJ    CORPORATION
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rv-208
lATRON   iE

CATHODE

GR I D  #1  Cutoff
GRID  #
HEATER    -   SEE    NOTE    4.

RESuLUTION    -SEE    NOTE    5

125    FT.    LAMBERTS

625    FT.    LAMBERTS
1000   FT.    LAMBERTS

BR  I GHTNESS

WRITING    SPEED

WRITING    TO    5q¢   BBIGHTNESS

VIEWING   TIME    -SEE    NOTE    7

EBASE   TIME    -SEE   NOTE   8

-2-

WR  IT  ING    SECT  low

-25cO     VDC
-30      VDC   RESPECT   CATHODE   SEE   NOTE   3

o  To  6i3    +::::NA:6c:#:::::ON  TO  ANODE  ife

NOMINAL   AC    OR    DC

80       LINES    PER     INCI1

55       LINES    PER     INCH
40      LINES    PEfl    lNcll

ra5o      FT.   LAMBERTs

I+0000       INcliES    PER   SECOND   -SEE   NOTE   6

60       SECoNDS   MINIMUM

30      MILLISECoNDS

NOTES:

1.        MINIMUM    TIME    RECOMMENDED    FOR    CATHODE    WARM-UP    BEFORE    OPERATING    VOLTAGES

ARE    APPLIED.

2.       AD.UST    FOR    BEST    coLLiMATioN    or    FLooD   BEAM.

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

4®        HE:ATER    TRANSFORMER    CENTER    TAP    SllouLD    BE    CONNECTED    TO    CATHODE    VOLTAGE.

5.        RESOLUTION    MEASURED    BY    THE    SHRINKING    RASTER    METHOD    AT    THE    CENTER    OF    TUBE.

6.       MEASURED   WITH    25    VOLTS    VIDEO    Df}lvE    ABOVE    1/2    uA    BEAM    CuRRENT    BIAS    LEVEL.

7.        VIEWING    TIME     IS    THE    TIME    THAT    A    SIGNAL    STORED    AT    MAXIMUM    BRIGHTNESS

ANYWHERE      IN    THE    DISPLAY     CAN    BE    VIEWED    WITH    ERASE    PuLSES    BEING    CONT

TINUOuSLY    APPLIED    TO    COUNTERACT     POSITIVE     ION    CHARGING    OF    THE    STORAGE

SuRFACE.

8.        ERASE    TIME      IS    THE    SHORTEST    TIME    THAT      INF.ORMATION    CAN    BE    REMOVED    AFTER

BEING    STORED    AT    Full    BRIGHTNESS.

ADDITIONAL      INF.ORMATION     FOR     SPECIFIC    APPLICATIONS    CAN    BE     OBTAINED    FROM    THE

ELECTRON   TUBE    APPLICATIONS    SECTION

ITT    COMPONENTS    DIVISION

Post   OFFICE   Box   4]2
CLirTON,    NEw   JERSEy

#       TRADEMAFit(    OF    THE     INTERNATIONAL   TELEPHONE    &   TELEGRAPH    CORPORATION
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T   ENTAT    I   V   I

DESCR I PT I ON :

THE   FW-all    ls   A   2-1/2    INCH    l^TRON   (DIRECT   VIEW   STORAGE   CATHODE-RAY   TUBE)
tllAT    PRODUCES    A    BRIOHT    VISuAL    DISPLAY    OF    ELECTRICALLY    STORED    INFORMAtloN.

IT     IS    [LECTROST^TIC^LIY    FOCuSED   AND   DEFLECTED.       THE    TUBE    DISPLAYS    BftlGHT

IMAGES    ON    A    DARK    B^CKGROuNO    "AT    CAN    BE    VIEWEO     IN    DIPECT    DAYLIGHTi     AND

f.EATURES    THE    ABILITY    TO   WRITE)    STof]Et    AND    ERASE     INFORMATION    ^T    WILL.       GREY

SHADES    APE    PRODUCED     IN    ACCORDANCE    Wl"    AMPLITUDE    VARIATIONS    OF    THE     INPUT

SIGNAL.        THE    TUBE    WAS    TWO    CONCENTRIC    ELECTRON    GUNS}     A    WRITING    GUNi     WHICH

WRITES    THE     INPUT    SIGN^L    ON    A    STOR^OE    MESH,    AND   A    Fl.00D   OuN,    WHICH     ILLUMI-

NATES    THE    PllospIIOP     IN    ACCORDANCE   Wl"    THE    STORED    9lGNAL.       THE    CONCENTRIC

ARRANGEMENT    oF    THE    QUNs    REDucEs    DisTORTioN    OF    THE   wfnTiNG    BEAM    TO   A

M  I N  I MUM ,

GENERAL:

"-2u
lATR"  i

DIMENSIONS                                                                    SEE    OUTLINE    AND   OPERATIONAL    ScllEMATIC    ATTACHED

NOMINAL   Tube    Dl^MEtER

MINIMUM    USEFUL    DISPLAY    DIAMETEft

PHOSPHOR

OPERATING    PoSITION

CATHODE    PRE-HEAT   T"E
F'ocus
DEFLECT  I 0N

TYP 'CAL OPERAT ING   VALUES:

VIEWING   SCREEN

BACKING    EIECTRODE

COLLECTOR

^NODE  #dy

A:::: #
ANODE   #1
FLOOD   CATHODE

HEATER

2-i/2      INCHES
i.8       INCHES

P-20      ALUMINIZED
ANY

60      SECoNDS
ELECTROSTAT I C

ELECTROSTAT  I C

FLOOD   SECTION

600   U^   MAXIMUM

AND   ERASE    Pulses

ADJUST    FOR    BEST
ADJUST   FOR   BEst

i.hA

*   TRADEMARK    OF    THE     INTEBNATION^L   TELEPHONE   a   TELEGRAPH   CORPOR^TION

Colt I MAT I ON
COLl I MAT I ON
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WRITING   SEctloN

rv-21|
lATROw   I -2-

HEATER

CATHODE

8:::  #  CUTOFF   (NOTE   1)
GRID  #3   (F.oCuS)
MEAN   DErLECTloN    PLATE    VoLTAGE

TYPICAL   PERFORMANCE   CHARACTER ISTICS:

RESOLUTION    (NotE   2)
200   FT.    LAMBEPTS

2000   FT.    LAMBERTS
40cO   FT.    LAMBERTS

LIGHT   Output
WRITING    SPEED

ACoRDC          .6A

RESPECT    WRITE    CATHODE

RESPECT   WRITE    CATHODE

FT.    L^MBERTS

20   VOLTS   DRIVE   T01000   FT.    LAMBERTS      20000       lN
ZERO   BIAS   TO   2000   FT.    LAMBERTS                      50000       lN)SECONDSECOND

5::::N: '¥:M!N:::T3)„                                             ;    ::::i::coNDs

NOTES :

1.       VISUAL    CUTOFF    OF    STORED)    FOCuSEDj    UNDEFLECTED   SPOT.

2.       RESOLUTloN   MEASURE:D   AT    TUBE    CENTER    BY    "E    SHRINKING    RASTER    METlloD.

3.        ERASE    TIME     IS    THE    SHORTEST    TIME    THAT     INFORMATION    CAN    BE    REMOVED

FROM   THE    TUBE    AFTER    BEING    STOBED   AT    Full    BRIGHTNEss.

4.       VIEwiNo   TIME     ls   THE    TIME    THAT    A    SiaNAL    stoREo   AT    FULL    BRIGiiTNESS

ANYWHERE     IN    TWE    DISPLAY    AREA    CAN    BE    VIEWED   WITH    ERASE    Pulses

APPLIED    TO    COUNTERACT     ION    WRITING.

t[       TRADEMARi{    or     lTT
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spEciAL   mECAUTioNs!

®

fi

a

n

FW-21|
IATROw   I

OBSERVE    MAX""    RATINGS    TO   AVOID    POSSIBLE    DAMAGE    TO   THE    TUBE.        IN

PARTICULAR    TllE    VIEWINC    SCREEN    VOL1.ACE    SHOULD    BE    LIMITED    SO    AS    TO    NEVER

EXCEED   10   KV.

THE    Full    VOLTAGE    SIIOuLD   NOT    BE    APPLIED   T0    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
VIEWINO    SCREEN    POWEft    SUPPLY    SHOULD    HAVE    A    SERIES    RESISTANCE    OF    ^t    LEAST

1   MEG   ol"®

REPE^TEO   BOMBARDMENT   Wl"    A    lllQll    CuRRENT    FOCUSED    BEAM    ON    A    SMALL    AREA

OF    TiiE    sTOR^GE    suRrACE    CAN    BURN    A    DARK     IMAGE     iNTO   THE    DispLAy   wHicH   M^y

REMAIN    FOR    SEVERAL    IJOURS    OR    EVEN    PERMANENTLY.       THEREFORE)    THE    DEFLECTION

VOLTAGES    SHOULD    BE    APPLIED   BEFORE    OPERITING    THE    WFHTING    BEAM.

ADDltloNAL     INFORMATION    Fofl    SPECIFIC    APPLICATIONS    CAN    BE    OBTAINED    FROM    TIIE

ELECTRON   TUBE    APPLICATIONS    SECTION

ITT   CoMPONENTS    DIVISION
post   OFFicE  BOx   tri2
CLIFTONj    NEW   JERSEY

I      TRADEMARK    oF    ITT
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T   ENT   AT    I   V   I

DESCR I PT I ON :

n
THE   Fw-2If    is   A   5-INcn    lATRON   (DiRECT   vlEw   STORAGE   cA"ODE-RAT   TUBE)   tHAT
PRODUCES    A    BRIGHT    VISU^L    DISPLAY    OF    ELECTRICALLY    STORED     INFORMATION.         lT

IS    ELECTROSTATICALLY    FOCUSED   AND    DEFLECTED.        THE    TUBE    DISPLAYS    BRIGHT

IMAGES    ON    A    DARK    BACKGROUND    THAT    CAN    BE     VIEWED     IN    DIRECT    DAYLIGllT,     AND

FEATURES    THE    ABILITY    TO   WRITEj     STOREj     AND    ERASE     INFORMATION    AT    WILL.

GREY    SHAt)ES    ARE    PRODUCED     IN    ^CCORD^NCE    WITH    AMPLITUDE    VARIATIONS    OF    tHE

INPUT    SIGN^L.        THE    TUBE    HAS    TWO    CONCENTRIC    ELECTRON    GUNS?     A    WRITING    GUNj

WHICH    WRITES    THE     INPUT    SIGNAL    ON    A    STORAGE    MESH,     AND    A    FLOOD    GUNj    WlllcH

ILLUMINATES    THE    PWOSPHOR     IN    ACCORDANCE    WITll    THE    STORED    SIGNAL.        TIIE    CON-

CENTRIC    ARRANGEMENT     OF    THE    GUNS    REDUCES    DISTORTION    OF    THE    WRITING    BEAM    TO

A     MINIMUM.

GENERAL:

D I MENS  I 0NS SEE    OUTLINE    AND    F.UNCTIONAL    SCHEMATIC

NOMINAL    TUBE    DIAMETER

MINIMUM    USEFUL    DISPLAY    DIAMETER

PHoSPHOR

OPERATING    POSITION

CATHODE    PRE-HE^TING   TIME

Focus
DEFLECT  I ON

0PERAT ING   VALUES:

VIEWING    SCREEN

B^Cl{ING    ELECTRODE

CATHODE

HEATER

AND

5        INCHES
4        INCHES

P-20      ALUMINIZED

ANY

60     SEcoNoS
E LECTROSTAT  I C

ELECTROST^T  I C

FLOOD   SECT  ION

5
5
5

MA     MAX®

PULSES
UA

uA
VOLTS    ADJUSTABLE

VOLTS    ADJUSTABLE

VOLTS    ADJUSTABLE

20      VOLTS    ADJUST

AC   oR   DC      2.1   A

#    TRADEMARK    OF    THE     INTERNA1.IONAL   TELEPHONE    &   TELEGRAPH    CORPORATION
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FW-212
lATRON   i,

CATHODE

GRID (CUTOFF   -   NOTE   1)

HEATEB

DEF.LECT  ION   SINS  IT  IV  ITY

MEAN    DEFLE:Cl.ION    PLATE

VOLTAGE

TYPICAL    PERFORMANCE

RESoluTloN   (NOTE   2)
2cO   FT.    LAMBERTS

1000   FT.    LAMBERTS
2500   FT.    LAMBERTS

BR  I GllTNESS

WRITING    SPEED

20   Volts   DRIVE,    WRITINC
TO   i,000   FT.    LAMBERTS

ZERO    BIAS,    WRITING    T0

1,000   FT.    LAMBERTS

;?:::N:i:M!N:::T:)L)

WR  iT  INa    SECT  loN

-2-

-15cO     VDC        2   MA
-35      VDC               RE9PEct   wRltE    CATHODE

0      VDC         2MA

/300      VDC               RESPECT   wfuTE    CATHODE
0VDC

6.3      V                     ACoRDC          .6A
APPROXIMATELY   85    VOLTS   /     INCH

0   To   /60      VDC         ADuUsT    FOR    LEAST    ASTlaMATISM

90      LINES
60      L'NES

35      LINEs(INCH

INCH

INCH

2500      FT.   LAMBER1'3

35)OcO       INCHES   PER   SECoND

70}000       INCHES   PER   S[CoND
5       MILLISECoNDS

30       SECONDS    MAXIMUM

NOTE:S:

1.       VISUAL    Cutoff    OF    STORED}     FOCuSED}    UNDEF.LECTED   SPOT.

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

3.        ERASE    TIME     IS    TIJE    SIIORTEST    TIME    THAT      INFORMATION    CAN    BE    REMOVED

ArTER    BEING   STORED   AT   loo¢   BRiGHTNEss.

.   4.        MINIMUM    TIME    THAT    A    SIGNAL    STORED    AT    FULL    BRIGHTNESS    ANYwliERE     IN    TllE

DISPLAY    AREA    CAN    BE    VIEWED   WITH    ERASE    PuLSES    CONTINUOUSLY    APPLIED    TO

COUNTERACT      ION    WRITING.

*   TRADEMARK    OF     ITT
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SPEC IAL   PRECAUTloNS:

®

A

a

-3-

OBSERVE    M^XIMUM    RATINGS    TO    AVOID    POSSIBLE    DAMAGE    TO    TllE    TUBE.         lN    PAR-

TICULAR    TIIE    VIEWING    SCREEN    VOLTAGE    SHOULD    BE    LIMITED    SO    ^S    TO    NEVER

ExcEED   re   Kv.

TIIE    FULL    voLTAaE    SHouLD   NOT    BE    APpLIED   To   THE    VIEwiNG    Scf}EEN     INST^NEoUSLv.

AN   ORDINARy   Rc    FiiTER   AT   THE    Output    Or   THE    pOwER   supply   will   pROviDE    ADE-

QUATE    ASSURANCE    THAT    TIJIE    VOLTAGE    BUILD-uP   WILL    NOT    BE    TOO    ABRUPT.        TIIE

vlEwiNa   SCREEN   powEi}   supply   SHouLD   14AVE   A   sEftiEs   flEslst^NCE    or   ^t   lEAST
1   MEG    OHM.

REPEATED    BOMBARDMENT    WITH    A    HIGH    CURRENT    FOCuSED    BEAM    ON    A    SMALL    ABEA

0F    THE    STORAGE    SURFACE    CAN    BURN    A    DARK     IMAGE     INto    TllE    DISPLAY    WIllct]    MAY

REM^lN    Fol}    SEVERAL    HOURS    OR    EVEN    PERMANENTLY.       THEREFOREj    THE    DEFLECTION

volT^GE9    sHoULD    BE    AppLiED    BEroRE    opERATINa   THE   WRITING    BEAM.

ADDITIONAL     iNFORMATION    FOR    spEclric    AppLicATioNs    CAN    BE    OBTAINED    FROM    THE

ELECTRON   TUBE    APPLICATIONS    SEctloN

ITT   COMPONENTS    DIVIsloN

POST   OFFICE   Box   L12
CllFTON,    NEW    JERSEY

*   TRADEMARK    OF    THE     INTERN^TIONAL   TELEPHONE    &   TELEGRAPH    CORPORAtloN
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T   ENTAT    I    V   E

DESCR I PT I Ow :

ri                      THE   Fw.223    ,s   A   5    ,NCH    ,ATRON   tD,RECT   v,Ew   sTOR^GE   CATHODE.RAT   TUBEi   THAT

pRODucEs    A    BRIGHT    vlsuAL    t>lspL^v    or    ELECTRlcALLy    STORED    INFORMATloN.

a

LEiE

lT     IS    MAGNEtlcALLY    DEFLECTED   AND    ELECTROSTATICALLY    FOCuSED.       THE    TUBE

DispLAys    BRIGHT     IMAGES    oN    A    DARK    BACKGRouND    THAT    CAN    BE    vlEWED     IN    DiRECT

DAYLIGHT,     AND    F.EATURES    TliE    ABILITY    TO   WRITEj     STORE,     AND    ERASE    At   WILL.

GREY    SHADES    ARE    PRODUCED     IN    ACCORDANCE    WITll    AMPLITut)I    VAluATIONS    0F    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    GUNj    WHICH

ILLUMINATES    tHE    PllospHOR     IN    ACCORDANCE    WITH    TllE    STORED    SIGNAL.        THE:    CONCEN-

TRIC    ARRANGEMENT    OF    1.HE    GUNS    REDUCES    t)lsTORTloN    OF    THE    WRITING    GUN    TO    A

M  I N  I MUM ,

GENERAL :

D I MENS  I ONS SEE    OUTLINE    AND   0PER^TloNAL   SCHMATIC   ATTACHED

NOMINAL   Tube    DIAMETER

MINIMUM    USEFUL    DISPIAY    DIAMETER

PHOsplloR
OPERATING   PosltloN
CATHODE    PRE-HEAT   TIME

Focus
DEFLECT  I ON

TYP ICAL   0PERAT ING   VOLTAGES:

VIEWING    SCREEN

BACKING    ELECTRODE

COLLECTOR

::::: #E

::::: #
ANODE.  #±
CATHODE

HEATER

5        INCIJES
h        lNCHES

P-20      ALUMINIZED

ANY

60      SECoNDS
ELECTROST^T I C

MAGNET  I C

F.LOOD    SECT  ION

KV

VDC       AND   ERASE    PULSES

VDC

BEST    COLLIMATION

BEST   COLL"ATION
BEST    COLLIMATION

BEST    COLLIMATION

2,1A

*   TRADEMARK    OF     INTERNATIONAL   TELEPHONE    &   TELEGRAPH    CORPORATION
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6.3      V     AC   oR   DC       .6   A
-1000     VDC

-50      VDC          RESPECT   WRITE    CATHol)E

HEATER

CATHODE

8:::  #±,(##TO"   -NOTE  i)

GR{:N#§R:::c::}NECTloN)

TYP ICAL   PERFCRMANCE:

RESOLUTloN    (NOTE   2)
200   FT.    LAMBERTS

1500   FT.    LAMBERTS
LIGllT   Output

0VDC

/ZOO   TO   /5cO                       RESPECT   wfuTE   CATlloDE

120      LINES    PER     INCIJ

50       LINE§    PEi]     INCH
2500      FT.    LAMBEflTS

WRITING    SPEED

TO   1500   FT.    LAMBERTS                            700cO       lNCHES   PER   SECOND

;::::N: '¥:M!N?::T3)4)                             58    ¥:::*::C#:::MUM

NOTES:

1.       VisuAL   cutoff   oF   THE   STORED,    rocusED,    UNDEF.LEctED   spot.

2.        MEASURED    BY    THE    SHRINKING    f{ASTER    METHOD    AT    THE    CENTER    OF    TIIE    TUBE.

3.        ERASE    TIME     IS    THE    SHORTEst    TIME    THAT     INFORMATION    CAN    BE    REMOVED    FROM
THE    TUBE    AFTER    BEING    STORED   ^T    FULL    BRIGHTNESS.

4.        VIEWING    TIME     IS    TltE    TIME    tHAT    A    SIGNAL    STORED    AT    FULL    BRIGHTNESS    ANY-

WtlERE     IN    TllE    DISPLAY    AREA    CAN    BE    VIEWED   Wl"    ERASE    PULSES    APPLIED    TO

COUNTERACT     ION    WRITINC.

TRAt)€MARK    OF     ITT
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FW-223
I^TRON  .

SPEC IAL   PRECAUT loNS

rD

a

n

OBSERVE    MAXIMUM    RATINGS    TO    AVOID    POSSIBLE    DAMAGE    TO    THE    TUBE.         lN    PARTl-

cuLAR    tile    viEwiNG    scnEEN    VOLTAGE    sHOuLD   BE    LiMITED,     sO    As    TO    NEVER    ExcEED

12   KV,

TllE    Full    VOLTAGE    SHOULD    NOT    BE    APpllED   TO   tHE    VIEWING    SCREEN     INSTANTA-

NEousLy.       ^N   oRDINARv   RC   FIL1.ER   AT   THE   output    or   TilE    PowER   supply   wlLL
PROVIDE    ADEQUATE    ASSURANCE    THAT    THE    VOLTAGE    BUILD    uP    WILL    NOT    BE    TOO    ABRUPT.

THE    VIEWINO    SCREEN    POWER    SuPPLY    SHOULD    HAVE    A    SERIES    RESISTANCE    OF    AT    LEAST

1   MEG    OHM.

REPEATE:0    BOMBAflDMENT    WITH    A    HIGH    CURRENT    FOCUSEO    BEAM    0N    A    SMALL    AREA    OF

TliE    sTORAaE    SURFACE    CAN    BURN    A    DARK     IMAGE     INTo    THE    DlspL^y   wHlcli    MAv    REMAIN

rofl    SEVERAL    HouRS    oR    EVEN    PERMANENtLy.       THEREF.ORE,    THE    DEFLECTloN    voLTAGEs

SHOULD    BE    APPLIED    BEFORE    OPERATING    TllE    WRITING    BEAM.

^t)DITIONAL     INFORMATION    FOR    SPECIFIC    APPLICATIONS    CAN    BE    OBTAINED    FROM    THE

EIECTRON   TUBE   APPLIC^TIONS    SECTION

ITT    CoMPoNENTS   DIVIsloN

Post   OFFlcE   Box   412
CLIF.TON,    NEW    JERSEY

*   TRADEMARK    OF    THE     INTERNAtloNAL   TELEPIJONE    &   TELEGRApll    CORPORATION
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T   ENTAT     I    VE

DESCR I PT 1 Ow :

a             :::D#:32z  ::,:H¥  tT:#AiA::::L!:I::c:L¥:::,::::¢G:T::::O?:=:::A:y::i  T"

4

A

THE    TUBE     INCORPOR^TES    TWO   WRITING    GUNS,    WulcH    ARE    ELECTROSTATICALLY    FOCuSED

AND    OFF.LECTED.        Tl+E    TUBE    I)lspL^YS    BR\lcHT     IMACES    ESPECIALLY    SulTABLE    FOR

PHOTOGRAPHIC    PuRPOSES    BECAUSE    OF    THE`  BLUE    P-11    PHOSPHOR.        THE    ABILITY    TO

wRiTE,    STORE,    AND   ERASE     INF.oRMATloN    At   wlLL    ARE    rEATUREs    oF    THE    TUBE.       GREv

SHADES    ARE    PRODUCED     IN    ACCORDANCE    WITll    AMPLITUDE    VAfuATIONS    OF    TliE     INPUT

SIGNALS.        THE    TUBE    HAS    THREE    ELECTRON    QUNsj     TWO     IDENTICAL    WRITING    GUNS)

WHICH    WRITE     INPuT    SIGNALS    ON    AN     INSULATOR    STORAGE    MESHj     AND    A    FLOOD    GUN

WHIcll     lLLUMINATES    tllE    PllospHOR     IN    ACCORDANCE    WITW    TliE    StoRED   SIGNAL.

GENERAL :

D I ME NS  I ONS

NOMINAL   TUBE    DIAMETER

MINIMUM    USEFUL    DISPLAY    DIAMETER

PHOsplloR
OPERATION    POSITION

WE  'GHT

CATHODE    PR€-HEATING   TIME

Focus   METHOD
DEFLE:CTION    METHOD

MAX I MUM   RAT I NGS :

VIEWINC    SCREEN

BACKING    ELECTRODE

SEE    OUTLINE   ATt^CIIED

tr           iNCHEs

3           lNCHEs
P-||        ^|uMINIZED

ANY

2.8        PouNDs
30         SECoNDS

ELECT.ROSTAT  I C

ELECTROSTAT  I C

FLOOD   SECTION

*   TRADEMARK    OF.    THE     INTERNATIONAL   TELEPHONE    a   TELEGRApll    CORPORATION
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FW-227
lATROw

GR

GR

CATHODE

PEAK   VOLTAGE    BEtwEEN   GRID   #2

AND    ANT    DEFLECTING    ELECTRODE    OF

CORRESPONDING    GUN

HEATER-CATHODE   VOLTAGE

TYPICAL   OPERATING   VALUES!

VIEWING    SCREEN

BAcl{lNG   ELECTRot)E

COLLECTOR

ii;;:#
CATHODE

HEATERS

HEATER

CATHODE

GRID

GRID

GpID

i   (CUTOFF    -   NOTE   1)

3   (F.ocus)
DEFLECTION    SENSITIVITY

RANGE   0F   0PERAT ING   ADJUSTMENTS:

!#!:##fcutoFF

Gn ID  #3   Focus

I   TRADEMARK    oF     ITT

3-61

WRITE    SECTION    -EACH   GUN

500      V       RESPECT    WRITE    CATHODE
150       V       RESPECT    WBITE    CATHODE

-150       V       RESPECT   WRITE    CATHODE

-1100    V

FLOOD   SECTION

i.2    MA   MAXIMUM

MAX  I MUM

MAX  I MUM

MAX  I MUM

MAX  I MUM

MAX  I Mum

M^x  lMUM

i.4A

WRITE    SECTION    -EACH   GUN

-2-

6.3      V         AC      oR      DC       .6A
-1000     VDC                   i  MA

-70      VDC                 RESPECT   WRITE    CATHODE

lNTERNALLY    CONNECTED    TO   ANODE   #2

/1:8      Volts    PER    INCH,   AppRoXIMATELYRESPECT    WRITE    CATHODE

!:; :: !i8   ¥3:   A:::::  :::  :::: :::::::::::
-55   TO    -ilo      VDC      RESPECT   WRITE    CATHODE,

/130   To   /330     VDC     REspE:SC#R:::   c^THODE,
EACH    GUN



-3-

TYP ICAL   PERFORMANCE:

RESOLUTloN    (NOTE   2)

;# :: :::: ::::::::::
BR  IGHTNESS

WRITING    SPEED    (EACH    GUN)

28   VOLTS   DRIVE   WRITING    To   180   FT.    LAMBERTS

ERASE    TIME

V  lew  ING   T  IME

ENV IROwMENTAL   DATA:

HIGH    TEMPERATURE

LOW   TEMPERATURE

TEMPERATURE-SHOCK

EiE

-h

Eil

^LT  I TUDE

V  I BRAT  I ON

SflocK   (3   AXES)
OPER^T I NG

NON-OPERATING    (CRAsll   SAFETY)

loo      LINES    PER    INCH

50      LINES    PER    INCH
200      FT.    L^MBERTS

11000       INCHES    PER    SECOND

5      MILLISECoNDS
NO    VISIBLE    DEGRADATION    OF

A    SIGNAL    STORED   AT   90¢
BFuGHTNESS    FOR    ^T    LEAST

1    SECOND   WITH    NO    ERASE

APPL I ED,

FW-227
'ATRON   I

MIL-E-5272A         PRocEDURE    I
NIL-I-5272A         PRoCEDURE    11
NIL-E-5?:#ERA::::I::R:E`i6:5;E::DH'GH

LOW    TEMPER^TUF{E    To   BE    .-65°F.

TO0cO     FT.
6G     10-150     Cps
2G     150-5cO  Cps

15G   Fofl   32   MS,   18    lMp^cTs
3cO   FOR   11   MS,    18    lMPACTS

NOTES:

i.        VISUAL    CUTOFF    OF    THE    STATIONAf}Y    WRITING    BEAM     IS    TO    BE     DETERMINED     IN    A

DARKENED    DOOM.        THE    WRITING    BEAM    SllouLD    BE    f.OCUSED    AND    THE    BACKING

ELECTRODE    VOLTAGE    REDUCED    TO    -20    VOLTS.

2.        RESoluTION    MEASURED    BY    tHE    SHRINKING    RASTER    METHOD    AT    THE    CENTER    0F    tHE

VIEWING    SCREEN.

3.        ERASE    TIME      IS    THE    SHORTEST    TIME    THAT     INFORMATION    CAN    BE    REMOVED    AFTER

BEING    STORED   AT   100¢   BRIGHTNESS.

*         TRADEMARK    or    ITT



FW-227
lATROw   Jt

SPECIAL   PRECAUTloNS:

-4-

OBSERVE    MAXIMUM    RATINGS    TO    AVOID    POSSIBLE    DAMAGE    TO    THE    tuBE.         lN    PARTI-

CULAR    THE    VIEWING    SCREEN    VOLTAGE    SHOULD    BE    LIMITED    SO    AS    TO    NEVER    EXCEED

10   KV.       THE    Full    VOLTAGE    SHOULD    NOT    BE    APPLIED   TO    "E    VIEWING    SCREEN

INSTANTANEOuSLY.       AN    ORDINARY    RC    FILTER    AT    THE    Output    OF    tlJE    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    Wl"    A    HIGH    CuRRENT    FOCUSED    BEAM    ON    A    SMALL    AREA    OF

THE    STORAGE    SuRFACE     CAN    BURN    A    DARK    AREA     INTO    TllE    DISPLAYj    WHICH    MAY

REMAIN    FOR    SEVEf}AL    I10URS    OR    EVEN    PERMANENTLY.        THEREFOREj     THE    DEFLECTION

VOLTAGES    SHOULD    BE    APPLIED    BEFORE    OPERATING    THE    WRITING    BEAM.

ADDITIONAL     INFORMA1.loN    FOR    SPECIFIC    APPLICATloNS    CAN    BE    OBTAINED    FROM    THE

ELEcl.RON   TUBE   ^PPLICATIONS    SECTION

ITT    CoMPoNENTS    DIVIsloN
Post   OFFICE   Box   412
CLIFTONj    NEW    JERSEY

J.   TRADEMARK    OF    THE     INTERNATIONAL   TELEPHONE   &   TELEGRApll    CORPORAtloN
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