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GENERAL NOTES

1  GENERAL

Image intensifiers may be used in those instances where the signal of an image
to be detected, is low compaired with the equivalent noise level of the detecting
system without the intensifier.
Depending on its particular requirements the image intensifier may be supplied
as
a.  single stage tubes,
b.  multi stage tubes.
Multi stage tubes, which consist of one or more coupled single stage tubes may
be   provided   with   or   without   powersupplies,   electrical   insulation,   and/or

provisions  for  mounting.

2  COUPLING OF IMAGE INTENSIFIERS

If an image intensifier is to  be coupled to  another image intensifier  or to  an-
other device it is advisable to contact the image intensifier manufacturer.

3  MOUNTING

The  image  intensifiers  may  be  mounted  in  any  orientation.  However,  it  is
advisable  to  contact  the  image  intensifier  manufacturer  with  respect  to  the
way in which the image intensifier is to be mounted in the equipment.

4  LIMITING VALUES

Unless otherwise stated the image intensifier is rated according to the absolute
maximum  rating system (I.E.C.  publication  134).
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GENERAL NOTES

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental
conditions applicable to any electronic device of a specified type as defined `by
its  published  data,  which  should  not  be  exceeded  under  the  worst  probable
conditions.
These  values  are  chosen  by  the  devices  manufacturer  to  provide  acceptable
serviceability of the device,  taking no responsibility for  equipment  variations,
environmental  variations,  and  the  effects  of changes  in  operating  conditions
due to variations in the characteristics of the device under consideration and of
all other electronic devices in the equipment.
The  equipment manufacturer  should  design  so  that,  initially  and  throughout
life, no absolute maximum value for the intended service is exceeded with any
device  under  the  worst  probable  operating  conditions  with  respect to  supply
voltage variation,  equipment component variation,  equipment control  adjust-
ment, load variations, signal variation, environmental conditions, and variations
in characteristics of the device under consideration and of all other electronic
devices  in  the  equipment.

5  TYPE DESIGNATION

The Pro-Electron type designation code is used.

6  SPECIFIED  VALUES

Unless otherwise stated the data are given for a nominal image intensifier.

7  PHOTOMETRIC AND RADIOMETRIC UNITS

(refer  also  to  `International  Lighting Vocabulary,  3rd  edition,  publication  of
CIE no.  17 (E.I.I.),  1970').
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GENERAL NOTES

The photometric units used are :
the lumen (lm)  as the unit of luminous flux from  a source with a  specified
spectral  distribution ;
the  candela per  meter  squared  (cd . in-2)  as  the  unit of luminance;
the lux (lx) as the unit of illuminance.

The radiometric unit used is :
the  watt  (W)  as  the  unit  of a  radiant  flux  from  a  source  with  a  specified
spectral distribution.

Other units are
forluminousflux         :     llm ±  1 cd.sr.

for luminance

for illuminance

1cd.in-2±nasb.±1nit±#fL.

I  lx  ±  1  lm . in-2  ±  1 cd . sr . in-2

8  LIST OF RELEVANT TERMS AND DEFINITIONS

8.1     Automatic  Brightness control (ABC)

Those  image  intensifiers  which  have  been  provided  with  ABC  are  pro-
tected  by  means  of  a  suitable  powersupply  incorporated  in  the  tube
against the adverse effects of high mean illumination levels which might
otherwise damage or hinder the detector/observer, by limiting the output
luminance at higher input illuminance levels, .to a maximum value (MOB).

8.2    Axial eccentricity

Axial  eccentricity  is  the  distance,  as  measured  on  the  output  window
between the image of the specified input centre on the output window and
the specified output centre.

8.3     ,4xis

The  axis  of  an  image  intensifier  is  the  line  through the specified input
centre and the specified output centre.
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GENERAL NOTES

8.4     Distortion

The distortion of an image intensifier at a specified radius, is the relative
increase in magnifaction at the specified radius on the input, with respect
to the magnification on axis, expressed as a percentage.

8.5     Equivalent background illumination ( E.B.I.)

The  equivalent  background  illumination  of  a  image  intensifier  is  the
uniform  input  illuminance  from  a  source  with  a  specified  spectral  dis-
tribution  illuminating  a  circular  area  of  specified  diameter  about  the
centre  of the  input  needed to  double the  output luminance  without  any
input illuminance and without any contribution to the output luminance
due to the persistence of the output.

8.6    Luminance gain

The luminance gain of an image intensifier is
(1)  the increase in output luminance (in cd . m~2) as a ratio of
(2)  the  increase  in  input  illuminance  (in  lx)  from  a  source  of specified

spectral distribution, illuminating a circular area of specified diameter
about the input centre up to a specified maximum illuminance,

Or:

The luminance gain of an image intensifier is
(1)  the increase in output luminous flux (in lm) as a ratio of
(2)  the increase in input luminous flux (in lm) from a source of specified

spectral distribution, illuminating a circular area of specified diameter
about the input centre up to a specified illuminance.

8.]     Luminance sensitivity of modules

The luminance sensitivity of the input of a module is

(1)  the  increase  in  current  through  the  module  (in  #A),  with  a  voltage
applied across the module of not less than the saturation voltage as a
ratio of
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GENERAL NOTES

(2)  the  increase  in  incident  luminous  flux  (in  lm)  from  a  source  with  a
specified  spectral  distribution,  illuminating  a  circular  area  with  a
specified diameter about the input centre.

8.8     Magnification

The  magnification  of an  image  intensifier  at  a  specified  diameter  is  the
ratio  of the image  output  diameter to  the image input diameter.

8.9     Maxinum output brightness  (MOB)

The maximum output brightness of an image intensifier is  the  maximum
luminance of the image intensifier output when the input is illuminated to
a high light level.  Increasing the illumination level beyond this level does
not result  in  an increase in  output  luminance.  The  MOB  feature  is  not
standard on all tubes as manufactured by D.E.P..

8.10  Modulation transfer function

The  modulation  transfer  function  of an  image  intensifier  is  the  inverse
ratio, expressed as a percentage of

(1)  the modulation factor of a sinusoidal pattern, projected on the input
at a specified radius to

(2)  the  modulation  factor  of  the  sinusoidal  image  on  the output as a
function of the  spatial frequency of the pattern  on the  output,  nor-
malized to  loo % for zero frequency.

The modulation factor is the ratio of
(1)  the difference between the maximum and minimum brightness of the

pattern (peak-to peak value).
to

(2)  the  sum  of the  maximum  and  minimum  brightness  of the  pattern
(twice the average value).

The modulation transfer function is measured as the modulus of the
Fourier transform of the line spread function of the image intensifier.
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GENERAL NOTES

8.11  Numerical aperture

The numerical aperture of a plane fibre-optic input or output window of
an  image  intensifier  is  the  sine  of  half  angle  of  the  acceptance  cone.
The  acceptance cone is  the cone  which contains  all  directions  in  which
light will be accepted and transmitted by the fibre-optic window.

8.12  Persistence

The persistence of a phosphor is a measure of the phosphorescence of that
phosphor  and  is,  generally,  specified  as  the  period  of time  between  the
moment the exitation energy at a specified steady output is removed to the
moment the output has decayed to  10 % of the, above mentioned, steady
output.  For  instance  the  persistence  for  P  20  phosphor  is  qualified  as
being `Medium short' and is in the range of 10-6 to  100 .  1,0-6 seconds.

8.13  Radiant sensitivity Of modules

The radiant sensitivity of the input of a module is

(1)  the increase in current through the module  (in rnA),  at a voltage not
less than the saturation voltage as a ratio of

(2)  an increase in incident radiant flux (in W) from a source  of light of
specified  wavelength  and  specified bandwidth, illuminating a circular
area or specified diameter about the input centre.

8.14  Resolution

The  resolution  Of an  image  intensifier  is  the  spatial  frequency  (in  line

pairs per millimeter,  lp/mm)  of the  smallest  perceptible  pattern  on the
Output.
The  pattern  on  the  output  is  the  image  of a  pattern  of high  contrast,
parallel lines focussed on the input of the image intensifier and is called
perceptible  when  all  elements  of that  pattern  can  be  observed  as  being
separate.
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Note :
This  test  is  subjective  and  it  is  therefore  advisable  to  express  resolving
abilities of the image intensifiers in terms of MTF-values.

8.\5  Saturation voltage

The saturation voltage is that minimum voltage applied across the module
for which an increase in  the  applied voltage does not result in an increase
in the photocurrent through that module, provided the input illumination
remains constant.

8.\6  Uniformity

Even with the input uniformly  illuminated  the output luminance will not
be uniform over the whole output area.
These non-uniformities can be defined as :
-  `vignetting'
-  shading
-  spots.

Vignetting is an effect due to the construction of the image intensifier and
closely resembles  vignetting as with optical lens  systems.
Shading  is  due  to  irregularities  in  photocathode  sensivity  (-ties)  and/or
inhomogenities   in   the   output   screen(s).   Together   with   `vignetting',
shading leads to low contrast non-uniformities.
Spots  are  usually  black  or  coloured  irregularities  of  small  dimension
resulting in high contrast non-uniformities.
Accept/reject criteria for these non-uniformities will depend mainly upon
the application of the image intensifier concerned.

8.+I   Useful input diameter

The useful input diameter of an image intensifier is the maximum diameter
of a  circular  area  concentric  with  the  centre  of the  input  which,  when
illuminated, will be fully imaged on the output.

November  1976
d=p

Page 7



GENERAL NOTES

8.18  Useful output  diameter

The  useful  output  diameter  of an image  intensifier  is  the  diameter  of a
circular  area  at  output  which  contains  the  image  of  the  useful  input
diameter.

8.\9   Veiling  glare

The  veiling glare  of an  image  intensifier  is  the  ratio,  expressed  as  a  per-
centage,  of
(1)  the  luminance  of the  centre  of  the  output,  when  the  input  is  uni-

formily  but  only  partially  illuminated,  (at  least  no  illumination  on
the centre part of the input)
to

(2)  the  luminance  of the  centre  of the  output  when  the  whole  input  is
uniformily illuminated.
In both cases the illuminance level at the input plane shall be the same.

9  TEST  CONDITIONS

9.1      Equivalent background illumination.

The E.B.I. value is calculated from the expression :

E.B.I. -
Mb

Ma - Mb
•  Ek lux.

where :  Mb:  output luminance at no input illuminance
Ma:  output luminance at input illuminance of Ek lux.

The  input  illumination  (Ek)  is  of  the  order  of  0.1   x  10-6  lux  with  a
colour temperature  2850 K.

9.2      Luminance gain

At   measuring   luminance   gain   input   illuminance    shall   not    exceed
10-3 1ux.  Voltage(s)  applied  to  the  image  intensifier  shall  be  of nominal
value(s).
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9.3      Luninance sensitivity

Luminance  sensitivity  can  be  measured  on  at  modules  only.  An  input
luminous flux of 0,01 to 0,02 lm at colour temperature of 2850 K is used to
measure the  sensitivity.  The  module  shall  be  operated  at  a  voltage  not
less than  the  saturation  voltage.

9.4      Magnification

Crosswires, provided with a mm scale, are projected concentrically onto
the input. A calibrated travelling microscope of sufficient power (approx.
10  X) is used to measure distances at the output.

9.5      Modulation tranrfer f unction

B.V.  Delft Electronische  Producten derives the  MTF values from  MTF
measuring  equipment  as  manufactured  by  N.V.  Optische  Industrie  `De
Oude  Delft'.  Holland.

9.6      Radiant sensitivity

Radiant sensitivity is measured using radiation with a colour temperature
of 2850 K,  and filtered by suitable filters for  8do mm and  850 nm.  The
radiation level is of the order of 1  to 50 HW.
The filters to be used are specified as follows :
800 nm : peak transmission at 800 ± 2,5 nm
850 nm :  peak transmission at 850 ±  1,0 nm.
Both filters :
-  far infrared blocking out to 4000 nm
-bandwidth at 10 % points:  12,5 nm ±  I,5 nm
-  minimum transmission at peak transmission :  50 % approx..
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GENERAL NOTES

9.]      Uniformity

9.7.1   Vignetting  and  shading  are  measured  at  a  uniform  input  illuminance
using radiation with a colour temperature of 2850  K.  The output lumi-
nance  is  measured,  with  a  scanning  spot,  in  one  direction  through  the
image  of the  input  centre.  The  diameter  of this  spot  does  not  exceed
3 %  of  the  image  intensifiers  useful  output  diameter.  The  luminance
measured  at  the  image  of  the  input  centre  is  normalized  to   100 %;
luminances  measured  at  radii  are  then  expressed  relative  to  the  centre
luminance.

9.7.2  Spots are measured using a microscope with a calibrated eyepiece. Zone
boundaries are specified  by  circles  of specified  radii  projected  onto  the
input, concentric with the input centre.

9.8      Veiling  glare

The partial illuminance is achieved by covering part of the input with an
opaque band, width equal to 25 % of useful input diameter and positioned
across the input,  symmetrical to the input centre.
The output luminance at the image intensifiers output centre is measured
with a spot which has a diameter not exceeding 3 % of the useful output
diameter.

10  ENVIRONMENTAL CONDITIONS

Image  intensifiers  are  often  used  in  circumstances  where  chemical,  physical
and/or  mechanical   deterioration   might   occur.   Conditions   during   storage,
transport and use are simulated by standardized environmental tests.  In those
cases where the requirements are not simulated by these tests it is advisable to
contact  the  image  intensifier manufacturer.
Unless otherwise specified the following applies :
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GENERAL NOTES

10.1        yzbrafl.oJ?

\0.1.\   Requirement

The image intensifier shall not be damaged and shall meet all operational
requirements after being vibrated with simple harmonic motion parallel
and  perpendicular  to  the  axis  of the image intensifier over a frequency
range of 10 to 55 Hertz (Hz) at an  amplitude of not  less  than  I,25  mm

(total excursion  2,5  mm)  for  10  minutes  in each direction with no vol-
tage applied during the vibration.

io.1.2   rcsf

The  operating  potential  shall  not  be  applied  to  the  image  intensifier
during vibration testing. Tolerance on specified frequencies shall be plus
or minus 2 Hz and tolerance on total excursion shall be plus or minus
0,1  mm.  Prior to beginning vibration testing the image intensifier shall
be  visually  inspected  for  physical  damage  and  missing  components.
No image intensifier shall be vibrated which shows evidence of damage
or has missing components.
Mount the image intensifiers rigidly, singly or in groups, in a mounting
fixture which is  approved  by the  image  intensifier manufacturer.
Subject  the  image  intensifier  to  simple  harmonic  motion  applied  in  a
direction  parallel  to  the  axis  of  the  image  intensifier  at  a  varying
frequency of 10 to  55  Hz.  In  one  minute, vary the frequency from  10
Hz to 55 Hz and return to  10 Hz.
The amplitude of vibration shall be  I,25 mm (2,50 mm total excursion).
Repeat  this  frequency  sweep  10  times.  At  the  conclusion  of  the  10
frequency  sweeps,  apply  the  simple  harmonic  motion  to  the  image
intensifier  in  a  direction  perpendicular  to  the  axis  of  the  image  in-
tensifier and  repeat  the   above   10  frequency  sweeps.  At  the  conclu-
sion  of the vibration testing, inspect  the image intensifier for damage.
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GENERAL NOTES

10.1.3  Inspection

Inspect  the  image  intensifier  which  has  been  subjected  to  vibration
testing for :
a. cracks, breakage, deformation or deterioration of any part or finish,

or missing or loose components.
b. (with  operating voltage  applied)  electrical failure  or  malfunctioning

including arcirig, corona, flashing, flickering or blanking.
Evidence of damage (see above) shall constitute failure of this test.

\0.2     Shock

10.2.1   Requirement

The image intensifier shall not be damaged and shall exhibit no flashing,
flickering,   or  electrical  breakdown  when  subjected  to  six  (6)  shock
impacts  applied  perpendicular  to  the  axis  and  six  (6)  shock  impacts
applied  parallel  to  the  axis  of the  image  intensifier.  Peak  acceleration
shall not be less then 736 in.s-2.

10.2.2  res'

This test shall be conducted in a darkened room.  Apply the operating
potential to the image intensifier for a minimum stabilization period of
one minute.  At the end of this  stabilization period,  with the  operating
potential applied  and no  light incident  on the input subject the image
intensifier to six (6) shock impacts parallel to the axis and six (6) shock
impacts perpendicular to  the  axis.
The image intensifier(s) shall be mounted rigidly, singly or in groups, in
a mounting fixture which is approved by the image intensifier manufac-
turer.  Apply the  shock impacts in  such  a way as  to generate  nominal
half-sine  wave  pulses  having  a  minimum  amplitude  of  75  g's on the
image  intensifier.  The  duration  of  each  shock  pulse  shall  be  6  milli-
seconds  ± 2  milliseconds  measured  between  the  10  percent  values  of
peak amplitude. The energy under the shock curve shall be not less than
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0,25  g-seconds  and  the  after-oscillations  shall  be  not  greater  than  15

percent of peak amplitude  of the  nominal half-sine wave  pulse.

10.2..3   Inspection

Internal  flashing,  flickering,   or  electrical  breakdown  or  evidence  of
damage  during  or  at  the  conclusion  of the  shock  test  shall  constitute
failure of this test.

10.3      Environmental  temperatures  and  humidity.

10.3.1   Requirements

a  Storage
To prove the ability to withstand storage  at  +40  °C or  at  -54  °C,
the image intensifier  shall  not be  damaged  after  having  been  stored

at  +68 °C  and  90  percent  relative  humidity  for  2  hours  and  at
_54 °C for 2 hours.

b  Operational temperature extremes.
The image intensifier shall operate
a  when connected to nominal input voltage after having been exposed

to an ambient temperature of +  52 °C for a period of two hours;
b  when connected to nominal input voltage after having been exposed

to an ambient temperature of - 54 °C for a period of two hours.
c  Temperature shock

The  image  intensifier  shall  not  be  damaged  when  subjected  to
thermal   shock  from   +52  °C  to   room  temperature   and   from
-54 °C to room temperature (20° ± 2 °C).

io.3.2  rcsf

Note:  When  precautions  are  taken  not to  expose  an image  intensifier
to  test  conditions  more  often  than  required,  and  when  proper
stabilization  periods  are  taken  care  of,  the  below  mentioned
testprogram can  be  subdivided in separate  steps,  or can be run
at a different succession of the steps.
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10.3.3  Inspection

a  Damage
Inspect for cracks  and  breakages,  deformations  or deteriorations  of
any part or finish and/or missing or loose components.

b  Operation
With operating voltage applied, the image intensifier shall demonstrate
no   electrical   failure   or   malfunctioning   including   arcing,   corona,
flashing,  flickering  or  blanking.

Evidence  of damage  or  electrical  failure  or  malfunctioning  shall  con-
stitute failure of this test.
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XX  1136 IMAGE INTENSIFIER TUBE XX  1136

QUICK REFERENCE DATA
Electrostatically  focussed  distortion  corrected  three-stage  assembly  with

protected fibre-optic output window, and with build-in power supply.
Useful input and output diameter
Minimum luminance gain
Supply voltage
Overall dimensions

(approx. length & diam.)
Weight (approx.)

18  and  18  mm
12.700 cd . in-2 .  |x-1
2,65 V

147 mm and  53 mm
435g

INPUT

Fibre optic window
Useful diameter
Numerical aperture
Photocathode
Input sensitivity (measured on  ¢  12,7 mm)
at 2850 K                     min.
at   800 nm                  min.
at   850 nm                   min.

OUTPUT

®    Protected fibre-optic window
Useful diameter
Numerical aperture
Phosphor
Screen output colour
Screen persistance
Output luminance
Protective window js anti reflex coated for
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18mm
1

S25

225   #A . |m-1
15 rnA .  W-1
10 rnA .  W-1

18mm
1

P20
green/yellow
medium/short
max.  1000 cd . in-2
540 mm

Page  I



XX  1136 IMAGE INTENSIFIER TUBE XX  1136

TRANSFER  at nominal operating conditions

Luminance gain (©  12,7 mm,  2850 K,            min.               12.700 cd. in-2 |x-1
input illuminance max.  10-3 1ux)
Resolution
on axis
at r - 7 mm
Modulation transfer

®     at   7,5lp/mm
at  16,0 lp/mm
at 20,0 lp/mm
Veiling glare
Magnification (on axis)

Distortion (at r ±  7,0 mm)

Equivalent background illumination,

(©  12,7 mm,  2850 K)
Axial eccentricity
Uniformity

OPERATING CONDITIONS

Supply voltage

Input current
Ambient temperature

November  1976

34 lp . mm-I
28 lp . mm-I

min.                     2,60 V
mom.                     2,65 V
max.                    2,70 V
typ.                   40       rnA
min.            -54      °c
nom.             +20       OC
max.             +52      °c
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XX  1136 IMAGE INTENSIFIER TUBE XX  1136

LIMITING VALUES

Supply voltage 2,OV
3,OV

Input illumination
(at extended and uniform exposure)               max.                    I,0 lx
Ambient temperature (operation)                   min.             -54    °C

max.             +52     °C

1     Ambient temperature (storage)

Reverse polarity time

min.            -54    °C
max.            +4o    oc
max.                   60     sec.

UNIFORMITY (vignetting and shading)

When the input is uniformly illuminated with light with  a  colour  temperature
2850 K the output luminance uniformity varies ; variations in output luminance
over a circular input area a  17 mm fall within the tolerance band shown below.

OUTPUT LUMINANCE
(rel.)

8,5

Radius (mm)

d=p
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XX  1136 IMAGE INTENSIFIER TUBE XX  1136

UNIFORMITY (spots)

The number of spots, exceeding a contrast with their surrounding area of 30 %,
is  less  or  equal  to  the  numbers  indicated  in  the  table  below.  The  size  of non-
circular spots is determined  on the basis of equal area to circular spots.
When the distance between two  spots  is  less  than the  maximum  dimension of
either spot,  the two  spots are considered as one spot.

maximum number of spots

size of spots within within area within area
On  Output ©  5'6 mm bounded by bounded by

¢  5,6 mm and a  14,7 mm and
¢  14,7 mm ¢  17,8 mm

>375 „m 0 0 0
300-375 „m 0 1 2
225-300 „m 0 3 8
150-225 #m 0 9 18

75-150 #m 3 minimal minimal
<  75 „m minimal minimal minimal

ENVIRONMENTAL CONDITIONS

see  general  notes.

NOTE:

All radii (r)  and diameters (a)  refer to input.

November  1976
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XX  1136

min. max. note

A 145 150

8 0,69 0,83

C I,8 2,8

D 0,I -
E - 0,3

F I,6 I,7 nd  -  1'52

G 3,3 3,7

H a    52,6 ¢    52,8

I ¢    46,7 a    46,9

J ¢     35,3 a    35,7

K - 26,8

L ©     42,6 ©     43,0

M ¢       I,47 ®         1,57 (2x)

N 0,8 I,4

0 890 910
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XX  1140 IMAGE INTENSIFIER TUBE XX  1140

QUICK REFERENCE DATA
Electrostatically  focussed   three-stage   tube   with  fibre-optic  input  and

protected fibre-optic output window and with built-in power supply.

rl

r\

Useful input and output diameter
Minimum luminance gain
Supply voltage
Overall dimensions (approx.  length  & diam.)
Weight (approx.)

25 and 25 mm
12.700 cd .  in-2 . |x-1

6,75 V
194  x  70 mm
900g

INPUT

Fibre-optic window
Useful diameter
Numerical aperture
Photocathode
Input sensitivity (measured on a  19 mm)
at 2850 K                     min.
at   800 nm                   min.
at   850nm                   min.

OUTPUT

Protected fibre-optic window
Useful diameter
Numerical aperture
Phosphor
Screen output colour
Screen persistance

November  1976
d=p

25mm
1

S25

175  #A . |m-1
12 rnA .  W-1
5 rnA .  W-1

25mm
1

P20
green/yellow
medium/short
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XX  1140 IMAGE INTENSIFIER TUBE XX  1140

TRANSFER (at nominal operating conditions)

Luminance gain (a  19 mm, 2850 K,                 min.               12.700cd. in-2. |x-1
input illuminance max.  10-3 lux)
Resolution
on axis
at r - 7 mm
Modulation transfer (on axis)

1    at   7,5lp/mm
at  16,0 lp/mm
Magnification (on axis)

Distortion (r =  10 mm)
Equivalent background illumination
(©  19 mm, 2850 K)
Axial eccentricity
Uniformity

OPERATING CONDITIONS

supply voltage

Input current
Ambient temperature

November  1976

28 lp . mm-1
25 lp . mm-1

60%
20%
0,82
I,00

min.                 6,50 V
nom.               6,75 V
typ.               25 rnA
min.            -35  °C
nom.            +2o  °c
max.             +35  °C

d=p
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XX  1140 IMAGE INTENSIFIER TUBE

rl

LIMITING VALUES

Supply voltage
Input illumination (at extended and
uniform exposure)
Ambient temperature (operation)

Ambient temperature (storage)

UNIFORMITY (vignetting and shading)

When the input is uniformly illuminated with light with a colour temperature
2850 K the output luminance uniformity varies ; variations in output luminance
over a circular input area a 20 mm fall within the tolerance band shown below.

OUTPUT LUMINANCE
(Rel.)

Variation tolerance band

10
Radius (mm)

dip
Page 3



XX  1140 IMAGE INTENSIFIER TUBE XX  1140

UNIFORMITY (spots)

The number of spots, exceeding a contrast with their surrounding area of 30 %
is less  or equal to the numbers indicated in the table below.  The size of non-
circular spots is determined on the basis of equal area to circular spots.  When
the distance between two spots is less than the maximum dimension of either
spot, the two spots are considered as one spot.

1 maximum number of spots

size of spot within within area within area
On Output ¢  7,6 mm bounded by bounded by

¢  7,6 mm and ¢  20,5 mm and
f5  20,5 mm ©  24,8 mm

>375 „m 0 0 0
300-375 #m 0 1 2

225-300 #m 0 3 8

150-225 „m 0 12 26

75-150 ffm 3 minimal minimal

<  75 „m minimal minimal minimal

ENVIRONMENTAL CONDITIONS

a   see general notes

NOTE :

All radii (r) and diameters (a) refer to input.

November  1976
d=p
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XX  1140 XX  1140

min. max. note

A 192,23 195,17

8 180,67 182,96

C a     35,43 ¢     35,69

D ¢     47,24 a     48.26
E a    42,2 ¢     43,4
F a     61,0 ¢     61,2

G a     69,60 a     69,85

H 6,02 6,17

J ©         2,21 ©        2,36

K 2,41 2,54

L I,57 I,83

M 15,38 16,38

N a       0,97 a       I,09
0 2,2:J 2,47

P 0 0,3

Q I                                 ¢          9,81 a      10,01

R ©        15,75                  ,                f3       16,01

S I,47 I,67

T 7,30 7,80

U 2,20 2,60

V I,40 1,54

W 6,30 6,50

X a     32,75 a     33,0
Y ¢      35,25 ¢      35,35

Z ¢      38,35 a     38,6
AA a     39,50 ¢     39,75

88 ©     44,75 a     45,15

CC a     45,85 a     46,25
DD ©     48,80 ©     49,20

EE a     49.90 a     50,30
FF ©      55,30 a     55,70
GG a     56,35 a     56,80
HH 0,3 mom.

JJ I,5 nom.

0! 700 800

4 450 mom.
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XX  1140                                         IMAGE INTENSIFIER TUBE                                         XX  1140
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XX  1149 IMAGE INTENSIFIER TUBE XX  1149

QUICK REFERENCE DATA
Electrostatically   focussed   three-stage  tube   with  fibre-optic  input  and

protected fibre-optic output window and with built-in power supply.
Useful input and output diameter
Minimum luminance gain
Supply voltage
Overall dimensions (approx.  length  & diam.)
Weight (approx.)

25 and 25 mm
16.000 . cd . in-2 . |x-1

6,75 V
195  x  70 mm
900g

INPUT

Fibre-optic window
Useful diameter
Numerical apertiire
Photocathode
Input sensitivity (measured on  a  19 mm)
at 2850 K                      min.
at    800nm                   min.
at    850nm                    min.

n

OUTPUT

Protected fibre-optic window
Useful diameter
Numerical aperture
Phosphor
Screen output colour
Screen persistance

November 1976
d=p

25mm
1

S25

275   #A .  |m-1
20 rnA .  W-I
10 rnA .  W-I

25mm
I

P20

green/yellow
medium/short
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XX  1149 IMAGE INTENSIFIER TUBE

TRANSFER (at nominal operating conditions)

Luminance gain (a  19 mm, 2850 K,
input illumination max.  Io~3 lux)                      min.
Resolution

®

on axis
at r - 7 mm
Modulation transfer (on axis)
at    7,5lp/mm
at  16,01  lp/mm
Magnification (on axis)

Distortion (r =  10 mm)
Equivalent background illumination

(©  19 mm, 2850 K)

Axial eccentricity
Uniformity

November  1976

max.

max.
see page 3

d=p

XX  1149

16.000 cd  .  in-2 .  |x-I

30 1p/mm-1
28 lp/mm-I

0,2    #lx

0'75 mm
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XX  1149 IMAGE INTENSIFIER TUBE XX  1149

FLASH  PROTECTION

No  data were available at the date  of publishing.

Contact D.E.P.  if information is  required.

November  1976
d=p
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XX  1149 IMAGE INTENSIFIER TUBE

November  1976

d=p

XX  1149
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XX  1149 IMAGE INTENSIFIER TUBE XX  1149

OPERATING CONDITIONS

Supply voltage
Input current
Ambient temperature

LIMITING VALUES

h     Supply voltage

Input illumination
(at extended and uniform exposure)

nom.                    6,75 V
typ.                    25       rnA
min.            -35      °c
mom.             +2o       c'c
max.             +35       °C

Ambient temperature (operation)                    min.
max.

Ambient temperature (storage)                         min.
max.

UNIFORMITY (vignetting and shading)
When the input is uniformly illuminated with light with a colour temperature
2850 K the output luminance uniformity varies ; variations in output luminance
over a circular area  ©  20 mm fall within the tolerance band shown below.

OUTPUT LUMINANCE
(Rel.)

November  1976
d=p

10
Radius (mm)
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XX  1149 IMAGE INTENSIFIER TUBE

0

XX  1149

UNIFORMITY (spots)

The number of spots, exceeding a contrast with their surrounding area of 30 %
is  less  or equal  to  the  numbers  indicated  in the  table  below.  The  size  of non-
circular spots is determined on the basis of equal area to circular spots.  When
the distance between two spots is less than the maximum  dimension  of either
spot the two  spots are considered as one spot.

maximum number of spots

size of spots within within area within area
On Output ¢  7,6 mm bounded by bounded by

¢  7,6 mm and a 20,5 mm and
©  20,5 mm fz  24,8 mm

>375 „m 0 0 0

300-375 #m 0 1 2

225-300 „m 0 3 8

150-225 #m 0 12 26
75-150 „m 3 minimal minimal

<  75 „m minimal minimal minimal

ENVIRONMENTAL CONDITIONS

see general notes

NOTE

All radii (r) and diameters (a) refer to input.

November  1976
d=p
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XX  1149 IMAGE INTENSIFIER TUBE XX  1149

min. max. note
A I 92,23 195,17

8 180,67 182,96

C e'     35,43 ©      35,69

D ®     47,24 a     48,26
E a    42,2 a    43,4
F ¢     61,0 ¢     61,2
G a     69,60 ¢     69,85
H 6,02 6,17

J ©         2,21 ©        2,36
K 2,41 2,54
L I,57 I,83

M 15,38 16,38

N a      0,97 a       I,09
0 2,27 2,47
P 0 0,3

Q a        9,81 ¢      10,01
R a      15,75 a      16,01
S I,47 I,67
T 7,30 7,80
U 2,20 2,60
V I,40 I,54
W 6,30 6,50

X ©     32,75 a     33,0
Y ©      35,25 ©      35,35

Z ¢     38,35 ¢     38,6
AA ©      39,50 ¢     39,75
88 a    44,75 a     45,15
CC ¢     45,85 ©     46,25
DD a    48,80 a    49,20
EE a    49,90 jz     50,30
FF fa      55,30 a     55,70
GG a     56,35 a     56,80
HH 0,3 mom.
JJ I,5 mom.
0! 700 800

P 450 mom.

November  1976
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XX  1220 IMAGE INTENSIFIER TUBE XX  1220

QUICK REFERENCE DATA
Electrostatically  focussed  tube  with  fibre-optic  input  and  glass  output
window.

a

Useful input and output diameter
Minimum luminance gain
Supply voltage
Overall dimensions (approx. Iengt,h  & diam.)
Weight (approx.)

18 mm and  7 mm resp.
220 cd . in-2 . |x-1
12kv
48 mm and 50 mm
708

INPUT

Fibre-optic window
Useful diameter
Numerical aperture
Photocathode
Input sensitivity (measured on  a  12,7 mm)
at 2850 K                      min.
at   800nm                   min.
at    850 nm                   min.

OUTPUT

h   :::i:LwjLpadm°e|er
Refractive index nd
Window thickness
Phosphor
Screen output colour
Screen persistance

November  1976
d=p

18mm

I

S25

225   #A . |m-1
15 rnA .  W-1
10 rnA .  W-1

7mm
see outline drawing
see outline drawing
P20

green/yellow
medium/short
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XX  1220 IMAGE INTENSIFIER TUBE XX  1220

TRANSFER (at nominal operating conditions)

Luminance gain (a  12,7 mm,  2850 K,
input  illumination  max.  10-2  lux)

Resolution  on axis
at r - 7 mm
Modulation transfer
at  12,5 lp/mm

a    at251p/mm
at501p/mm
at75     lp/mm
Magnification  (on  axis)

Distortion (at r  =  7 mm)
Equivalent background  illumination

(a  12,7 mm, 2850 K)

Axial eccentricity
Uniformity

NOMINAL OPERATING CONDITIONS

Supply voltage
Ambient temperature

r`    LIMITING VALUEs

Supply voltage
Input illumination (at extended  and
uniform illumination)
Ambient temperature (Operation)

Ambient temperature (storage)

November  1976

min.               220 cd. in-2.  |x-1

typ.                 loo lp.  mm-1
typ.                  90 lp. mm-I

80%
58%
25%
9%
0,37

max.                 0,38

max.                6       %
typ.                  0,2    „lx
max.                 0,6    /`lx

provided the background is
uniform and stable
max.                0,5   mm
see  page  3

12kv
nom.            +2o °c

dip
Page 2



XX  1220

a

IMAGE INTENSIFIER TUBE XX  1220

UNIFORMITY (vignetting and shading)

When the input is uniformly illuminated with light with a colour temperature
2850 K the output luminance uniformity varies ; variations in output luminance
over a circular input area a  17 mm fall within the tolerance band shown below.

OUTPUT LUMINANCE
(Rel.)

Variation tolerance band

|iiiiiii_

08,5
Radius (mm)

UNIFORMITY (spots)

The number of spots, exceeding a contrast with their surrounding area of 30 %,
is  less  or equal  to  the  numbers  indicated  in  the  table  below.  The  size  of non-
circular spots determined on the basis of equal area to circular spots. When the
distance between two spots is less than the maximum dimension of either spot,
the two spots are considered  as one spot.

November  1976

d=p
Page i



XX  1220 IMAGE INTENSIFIER TUBE XX  1220

maximum number of spots

I    size  of spots within within area within area
I    onoutput f3  5,6 mm bounded by bounded by

a  5,6 mm and © ` 14,7 mm  and

©  14,7 mm ¢  17,8 mm

>90 #m 0 0 0

60-90 „m 1 i 3

30-60 „m 2 minimal minimal

<30 #m minimal minimal minimal

ENVIRONMENTAL CONDITIONS

See general notes. The relative humidity however, shall not exceed 50 % at any
environmental test.

NOTES:

1  All radii (r)  and diameters  (a) refer to input.
2  In  the  case  an  anode  coverglass  with  different  physical  properties  and/or

different dimensions is required, it is advisable to contact the manufacturer.

November  1976

d=p
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XX  1220 IMAGE INTENSIFIER TUBE XX  1220

min. max. note
A - a       50,0

8 - R -18,5

\c - ¢8,0

D 430 470

E 870 930

F 870 930

G - 14,1

H 1,5 2,5

I 3,6 3,8

J - 6,5

K 2,5 3,5

L 16,7 17,9

M 47,5 48,9

N 3,5 4,2

0 - 0,9

P 1,2 I,3 ZK  1  (533  580)

Q 7,I 7,8

R ©  36,7 ©         37,7

S a  33,9 a        34,3

T ¢  31,0 ©          31,4

U a  18,5 a         19,5

V ©   11,5 ©           11,7

W ©  26,6 a       26,7

X a  33,9 9        34,3

Y c,   36.7 ¢        37,7

Z 11,5 11,7 3x

AA 2,3 2,5 F  11  (620 357)

November  1976
d=p



XX  1220 IMAGE INTENSIFIER TUBE

•®

November  1976
d=p
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XX  1221 IMAGE INTENSIFIER LUBE XX  1221

QUICK REFERENCE DATA
Electrostatically  focussed  tube  with  fibre-optic  input  and  glass  output
window.
Useful input and output diameter
Minimum luminance gain
Supply voltage
Overall dimensions (approx.  length  & diam.)
Weight (approx.)

18 mm and 7 mm resp.
375 cd .  in-2 .  |x-1
15kv
48 mm and 50 mm
70g

INPUT

Fibre optic-window
Useful diameter
Numerical aperture
Photocathode
Input sensitivity (measured on  ©  12,7 mm)
at 2850 K
at    800nm
at    850nm

OUTPUT

Glass window
Useful diameter
Refractive index nd
Window thickness
Phosphor
Screen output colour
Screen persistance

November  1976

min.
min.
min.

d=p

18mm

1

S25

225  #A . |m-1
15 rnA .  W-I
10 rnA .  W-1

7mm
see outline drawing
see outline drawing
P20

green/yellow
medium/short

Page  1



XX  1221 IMAGE INTENSIFIER TUBE XX  1221

TRANSFER (at nominal operating conditions)

Luminance gain (a  12,7 mm, 2850 K,
input illumination max.  10-2 lux)
Resolution
on axis
at I - 7 mm
Modulation transfer (on axis)

a    ::i3,5!g(==
at50    lp/mm
at75     lp/mm
Magnification (on axis)

Distortion (r =  7,0 mm)
Equivalent background illumination

(a  12,7 mm,  2850 K)

A

Axial eccentricity
Uniformity

NOMINAL OPERATING CONDITIONS

Supply voltage
Ambient temperature

LIMITING VALUES

Supply voltage
Input illumination

(at extended and uniform exposure)
Ambient temperature (operation)

Ambient temperature  (storage)

November  1976

min.               375 cd. in-2.  |x-I

1001p . mm-1

90 lp . mm-1

25%
9%
0,37

max.                0,38
max.                6       %
typ.                 0,2    „lx
max.                0,7    „lx

provided the background is
uniform and stable
max.               0,5    mm

see page 3

15kv
nom.             +20 OC

max.
max.

d=p
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XX  1221

a

IMAGE INTENSIFIER TUBE XX  1221

UNIFORMITY (vignetting and shading)

When  the  input is  uniformly illuminated  with light with a colour temperature
2850 K the output luminance uniformity varies; variations in output luminance
over a circular area  a  17 mm fall within  the tolerance band  shown below.

OUTPUT LUMINANCE
(Rel.)

8,5
Radius  (mm)

UNIFORMITY (spots)

®    =hL:s:uo=beeqru°afL stpo°:i'ee::e::]enr§ :ned::::::t I:1::etht:LbrL:u5::ou::LTnfea::zae °off3:o°:°:
circular spots determined on the basis of equal area to circular spots. When the
distance between two spots is less than the maximum dimension of either spot,
the two spots are considered as  one  spot.

November  1976
d=p
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XX  1221 IMAGE INTENSIFIER TUBE XX  1221

[                                  maximum number of spots

size of spots within within area within area
On  Output ¢  5,6 mm bounded by bounded by

©  5,6 mm and a  14,7 mm and
¢  14'7 mm ¢  17,8 mm

>90 #m 0 0 0
60-90 „m 1 2 3

30-60 „m 2 minimal minimal

<30 „m minimal minimal minimal

ENVIRONMENTAL CONDITIONS

See  general  notes.  The  relative  humidity  however,  shall  not  exceed  50 %  at
any environmental test.

NOTES

1   All radii (r) and diameters (a) refer to input.
2  In  the  case  an  anode  coverglass  with  different  physical  properties  and/or

different dimensions is required,  it is advisable to contact the manufacturer.

November  1976
d=p
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XX  1221 IMAGE INTENSIFIER TUBE XX  1221

min. max. note

UU

A - a       50,0

8 - R -  18,5

C - ©8,0

D 430 470

E 870 930

F 870 930

G - 14,1

H I,5 2,5

I 3,6 3,8

J - 6,5

K 2,5 3,5

L 16,7 17,9

M 47,5 48,9

N 3,5 4,2

0 - 0,9

P I,2 I,3 ZK  I  (533  580)

Q 7,1 7,8

R a  36,7 ©         37,7

S ©  33,9 a        34,3

T ¢  31,0 a        31,4

U ¢  18,5 a         19,5

V ¢   11,5 ©           11,7

W a  26,6 9        26,7

X ¢  33,9 a        34,3

Y a  36,7 ¢        37,7

Z 11,5 11,7 3x

AA 2,3 2,5 F  11  (620 357)

November  1976
d=p

Page 5



XX  1221
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XX  1227 IMAGE INTENSIFIER TUBE XX  1227

a

a

QUICK REFERENCE DATA
Electrostatically  focussed  tube  with  fibre-optic  input  and  glass  output
window.
The tube is protected against visible defects resulting from local high light
intensifies of short duration which may occur when detonations of armour

piercing  ammunition  are  imaged  on  the  photocathode  while  the  tube
operates under otherwise nominal conditions.
Useful input and output diameter                               l8 mm and 7 mm resp.
Minimum luminance gain                                                220 cd. in-2. |x~1
Supply voltage                                                                      12 kv
Overall dimensions (approx.  length  & diam.)         48 mm and  50 mm
Weight (Approx.)                                                                70 g

INPUT

Fibre-window
Useful diameter
Numerical aperture
Photocathode
Input sensitivity (measured on  a  12,7 mm)
at 2850 K
at    800nm
at    850nm

OUTPUT

Glass window
Useful diameter
Refractive index nd
Window thickness
Phosphor
Screen output colour
Screen  persistance

November  1976

min.
min.

min.

d=p

18mm
1

S25

250   „A .  Im-1
15 rnA .  W-1

10 rnA .  W-1

7mm
see outline drawing
see outline drawing
P20
green/yellow
medium/short
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XX  1227 IMAGE INTENSIFIER TUBE XX  1227

TRANSFER (at nominal  operating conditions)

Luminance gain  (a  12,7 mm, 2280 K,
input illuminance  max.  10-2 lux)

Resolution
on axis
at r - 7 mm

h   Modulation transfer
at  12,5 lp/mm
at25     lp/mm
at50     lp/mm
at75     lp/mm
Magnification (on axis)

Distortion (at r ±  7,0 mm)
Equivalent background  illumination

(a  12,7 mm,  2850 K)

Axial eccentricity
Uniformity

November  1976

min.               220cd.  in-2.  |x-1

typ.                 100 lp.  mm-1

typ.                   90 lp.  mm-1

80%
58%
25%
9%
0,37
0,38

max.                6       %
typ.                  0,2    „lx
max.                0'6    „lx

provided the  background is
uniform and stable
max.                0,5    mm
see  pa8.  3

d=p
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XX  1227 IMAGE INTENSIFIER TUBE XX  1227

FLASH PROTECTION

In order to simulate the light bursts of high intensity and short duration which
may occur at the detonation of armour piercing ammunition,  laboratory tests
for  the  inspection  of  the  image  intensifiers  ability  to  withstand  the  adverse
effects  of such a light bursts have been defined as follows:
A 2  x  3,5 mm filament of a  100 Watt quartz-iodine lamp,  operating  at  simul-
ated colour temperatures of either  3500 K or 2500 K is imaged on the photo-

fi    cathode of the image intensifier resulting in an image area of approx.
0,01  mm2  and  a  luminous  flux  of approx.  0,07  lm  (at  3500 K)  or  0,04  lm  (at
2500 K).
The flashes are generated with a shutter disc, operating in the light beam, giving
light  pulses  of approx.  8,6  msec.  duration.  The pulses  shall  have  a  triangular
shape  and  either  a  short  rise time of 0,6 msec. (at 3500 K)  or a long rise time
of approx.  8,0 msec.  (at 2500 K) ;  see fig.  1  and fig.  2.

Luminous flux          (lm)

00,6

November  1976

d=p

5                            time (msec.) 8,6
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XX  1227 IMAGE INTENSIFIER TUBE XX  1227

luminous  flux          (lm)

5                                                    8      8,6
time (msec)

An  image  intensifier when  inspected  under  nominal  operating conditions  shall
meet  the  specifications  (uniformity,  spots)  when  the  image  intensifier has  been
subjected to light bursts as generated with the above described test set-up,  each
burst  at  a  different  spot  of the  image  intensifiers  input.
Between the  bursts  a  regeneration time of at least  5  sec.  should  be allowed for.
In this test a burst has to be understood as series up to  10 light flashes at a rate
of  10  per  sec.

The image intensifier shall  not show any decrease in resolution, when the input
illuminance  on  the  photocathode  is  increased  up  to  I  lux.

a

November  1976
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XX  1227 IMAGE INTENSIFIER TUBE XX  1227

NOMINAL OPERATING CONDITIONS

Supply voltage                                                                                       12 kv
Ambient temperature                                           nom.             +2o °C

LIMITING VALUES

r`     Supply voltage
Input illumination (at extended and
uniform exposure)
Ambient temperature (operation)

Ambient temperature (storage)

UNIFORMITY (vignetting and shading)

When the input is  uniformly illuminated  with  light with  a colour temperature
2850 K the output luminance uniformity varies ; variations in output luminance
over a circular input area a  17 mm fall within the tolerance band shown below.

November  1976
d=p
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XX  1227 IMAGE INTENSIFIER TUBE

8,5

Radius  (mm)

XX  1227

UNIFORMITY (spots)

The number of spots, exceeding a contrast with their surrounding area of 30 %,
is  less  or  equal  to  the  numbers  indicated  in  the  table  below.  The  size  of non-
circular spots determined on the basis of equal area to circular spots. When the
distance between two spots is less than the maximum dimension of either spot,
the two spots  are considered  as  one spot.

November  1976
d=p
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XX  1227 IMAGE INTENSIFIER TUBE

a

XX  1227

maximum  number of spots

size of spots within within area within area
On  Output ©  5'6 mm bounded by bounded by

®  5,6 mm and ¢  14,7 mm and
©  14,7 mm ©   17,8  mm

>90 #m 0 0 0
60-90 „m I 2 3

30-60 „m 2 minimal minimal
<30 #m minimal minimal minimal

ENVIRONMENTAL CONDITIONS

See  general  notes.
The  relative  humidity  however,  shall  not  exceed  50 %  at  any  environmental
test.

NOTES:

1   All radii  (r) and diameters (a)  refer to input.
2  In  the  case  an  anode  coverglass  with  different  physical  properties  and/or

different dimensions is required, it is advisable to contact the  manufacturer.

November  1976 Page 5



XX  1227 IMAGE INTENSIFIER TUBE XX  1227

min. max. note

uu

A - ©        50,0

8 250 300

C - 100 nom.

D - R  -  19,6
E - R  -  18,6
F - R  -  18,5

G - ¢8,0
H 430 470

I 870 930

J 870 930

K - 5,0

L I,0 I,3

M - 20 nom.

N - 14,1

0 3,6 3,8

P - 6,5 3x

Q 2,5 3,5

R 16,7 17,9

S 47,5 48,9

T 3,5 4,2

U - 0,9

V I,2 I,3 ZK  1  (533  580)

W 7,1 7,8

X a   36,7 ©         37,7

Y a   33,9 j3         34,3

Z ©    31,0 a        31,4

AA a   18,5 a        19,5

88 ¢    11,5 ©          11,7

CC a   26,6 a       26,7
DD ¢   33,9 ©         34,3

EE ¢   36,7 ¢        37.7

FF ¢2,3 ®2,5 F  11  (533  580)

GG 11,5 11,7

-
-November1976                                                      Page 6



XX  1227 IMAGE INTENSIFIER TUBE

d=p

XX  1227
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XX  1272 IMAGE INTENSIFIER TUBE

lil

n

XX  1272

QUICK REFERENCE DATA
Electrostatically focussed  distortion corrected  two  stage tube with fibre-
optic input and glass output window.
Useful input and output diameter                                      l8 and 7 mm resp.
Minimum luminance gain                                                       5700 cd. in-2. |x-1
Supply voltage                                                                              2,65 V
Overall dimensions (approx.length  & diam.)                  104  x  54 mm
Weight (approx.)                                                                       300 g

INPUT

Fibre-optic window
Useful diameter
Numerical aperture
Photocathode
Input sensitivity (measured on  a  12,7 mm)
at 2850 K
at   800nm
at    850nm

OUTPUT

Glass window
Useful diameter
Refractive index nd
Window thickness
Phosphor
Screen output colour
Screen persistance

November  1976

18mm
I

S25

min.               225   #A.1m-1
min.                 15mA.  W-1
min.                 10 rnA.  W-I

7mm
see outline drawing
see outline drawing
P20
green/yellow
medium/short

d=p
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XX  1272 IMAGE INTENSIFIER TUBE XX  1272

TRANSFER (at nominal  operating conditions)

Luminance  gain  (c)  12,7 mm,  2850 K,             min.                5700cd.  in-2.  |x-1
input  illuminance  max.  Io-3 lux)

Resolution
on axis
at r - 7 mm
Modulation transfer

rl     atl2.5lp/mm
at25     lp/mm
at50     lp/mm
Magnification (on axis)

Distortion  (at  7,10 mm)

Equivalent background illumination

(cJ   12,7 mm,  2850  K)
Axial  eccentricity
Uniformity

OPERATING CONDITIONS

Supply voltage
Input current

Ambient temperature

n    LIMITING VALUEs
Supply voltage

Input illumination (at extended and
uniform exposure)
Ambient temperature (operation)

Ambient temperature (storage)

Reverse  polarity  time

November  1976

typ.
max.

d=p
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XX  1272 IMAGE INTENSIFIER TUBE

A

XX  1272

UNIFORMITY (vignetting and shading)

When  the input is  uniformly  illuminated with  light with a colour temperature
2850 K, the output luminance uniformity varies ; variations in output luminance
over a circular input area a  17 mm fall within the tolerance band shown below.

8,5
Radius (mm)

UNIFORMITY (spots)

The number of spots, exceeding a contrast with their surrounding area  of 30 %,
is  less  or equal to  the  numbers  indicated  in the  table  below.  The  size  of non-
circular spots determined on the basis of equal spots. When the distance between
two spots is less than the maximum dimension of either spot, the two spots are
considered as one spot.

November  1976
d=p
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XX  1272 IMAGE INTENSIFIER TUBE XX  1272

maximum number of spots

size of spots within within area within area
On  Output ©  5,6 mm bounded by bounded by

©  5,6 mm and ¢  14,7 mm and
¢  14' 7mm ¢  17'8 mm

>150 „m 0 0 0
120-150 „m 0 1 2
90-120 „m 0 3 8

60-  90 „m 0 9 18

30-  60 „m 3 minimal minimal
<  30 „m minimal minimal minimal

ENVIRONMENTAL CONDITIONS

See general notes

NOTE

All radii (r) and diameters (a) refer to input.

e

November  1976
d=p
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XX  1272 IMAGE INTENSIFIER TUBE XX  1272

I

min. max. note

uu

A 49,5 50,5

8 6 -
C 250 350

D 24 25

E 6,4 7,0

F 3,3 3,9

G - 2,I

H 5,3 5,7

I 0,15 -
J 2,6 -
K - 1,9

L I,27 I,30 nd  -I,535
M 3,18 3.23 nd  -1,856

N 10,01 10,07

0 98,5 101,0

P 99,0 loo,0

Q 890 910

R ¢  45,0 a     45,6
S a   56,3 ¢     56,7
T - ©      52,05

U a  49,2 a    49,4
V a  42,0 ©     42,4

W jz   31,0 a     31,4

X a  29,0 -
Y a   17,5 -
Z a   12,3 a      12,5

AA ¢     1,00 ©         I,10

BB ©3,9 ©4,0
CC ©9,8 ©10

DD ©21 -
EE - c)47

FF ©   53,8 a     54,2

-
-Novemberl976                                                    Page 5



XX  1272                                         IMAGE INTENSIFIER TUBE                                           XX  1272
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XX  1277 IMAGE INTENSIFIER TUBE XX  1277

QUICK REFERENCE DATA
Electrostatically focussed  distortion corrected two-stage tube with fibre-
input  and  glass  output  window.  The  tube  is  protected  against  visible
defects resulting from local high light intensities of short duration which
may occur when detonations of armour piercing ammunition are imaged
on  the  photocathode  while  the  tube  operates  under  otherwise  nominal
conditions.
Useful input and output diameter                                      l8 and 7 mm  resp.
Minimum luminance gain                                                        5700 cd. in-2. |x-1
Supply voltage                                                                             2,65 V
Overall dimensions (approx.  length  & diam.)                 104  x  54 mm
Weight (approx.)                                                                        300 g

INPUT

Fibre-optic window
Useful diameter
Numerical aperture
Photocathode
Input sensitivity (measured  on  a  12,7 mm)
at 2850 K
at   800nm
at    850nm

h    OUTPuT

Glass window
Useful diameter
Refractive index nd
Window thickness
Phosphor
Screen output colour
Screen persistance

November  1976

min.
min.
min.

d=p

18mm
I

S25

225   #A . |m-1
15 rnA .  W-1
10 rnA .  W-1

7mm
see outline drawing
see outline drawing
P20
green/yellow
medium/short
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XX  1277 IMAGE INTENSIFIER TUBE XX  1277

TRANSFER (at nominal operating conditions)

Luminance gain (a  12,7 mm,  2850 K,            min.              5700 cd. in-2. lx-1
input illuminance max.  Io-3 lux)
Resolution
on axis
at r - 7 mm
Modulation transfer

a      atl2,5lp/mm
at25    lp/mm
at50    lp/mm
Magnification (on axis)

Distortion (at r ± 7,0 mm)
Equivalent background illumination

(a  12,7 mm, 2850 K)
Axial eccentricity
Uniformity

November  1976

70       lp.mm-1
60       lp.mm-1

75%
50yo
10%
0,35
0,37

max,               0,5   mm
see page  3

d=p
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XX  1277 IMAGE INTENSIFIER TUBE XX  1277

FLASH PROTECTION

In  order  to  stimulate  in  laboratory  tests  the  light bursts of high intensity and
short duration which may occur at the detonation of armour piercing ammuni-
tion  in  order to  inspect the  image iiitensifiers  ability to withstand  the  adverse
effects of such light bursts,  test set-ups have been defined as follows:
A 2  x  3,5 mm filament of a  100 Watt quartz-iodine lamp,  operating  at  simul-
ated colour temperatures  of either  3500 K  or 2500 K is  imaged  on the photo-

f`       cathode  of the  image  intensifier  resulting in  an  image  area  ofo,3 mm2 ± 0,1
mm2 and a luminous flux of approx. 0,62 lm (at 3500 K) or 0,38 lm (at 2500 K).
The flashes are generated with a shutter disc, operating in the light beam, giving
light  pulses  of approx.  8,6 msec.  duration.  The  pulses  shall  have  a  triangular
shape and either a short rise time of 0,6 msec. (at 3500 K) or a long rise time of
approx.  8,0 msec.  (at 2500 K);  see fig.  I  and fig.  2.

Luminous         flux(im)

00,6

November  1976
d=p

88,6
time (msec)

Page 2(a)



XX  1277 IMAGE INTENSIFIER TUBE XX  1277

Luminous                flux (lm)                                     fig.  2

a 88,6
time (msec.)

An image intensifier when inspected under nominal  operating conditions shall
meet the specifications (uniformity,  spots) when the image intensifier has been
subjected to light bursts as generated with the above described test set-up, each
burst at a different spot of the image intensifiers input.
Between the bursts a regeneration time of at least 5 sec.  should be allowed for.
In this test a burst has to  be understood as series of up to  10 light flashes at  a
rate  of 10 per sec.
The image intensifier shall not show any decrease in resolution, when the input
illuminance on the photocathode is increased up to  1  lux.

November  1976
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XX  1277 IMAGE INTENSIFIER TUBE XX  1277

OPERATING CONDITIONS

Supply voltage
Input current

Ambient temperature

rt LIMITING VALUES

Supply voltage

Input illumination (at extended and
uniform exposure)
Ambient temperature (operation)

Ambient temperature (storage)

Reverse polarity time

November  1976

2,65 V
typ.                    30       rnA
max.                 50       rnA

+20       OC

dip
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XX  1277 IMAGE INTENSIFIER TUBE XX  1277

UNIFORMITY (vignetting and shading)

When  the  input is uniformly  illuminated  with light with a colour temperature
2850 K, the output luminance uniformity varies ; variations in output luminance
over a circular input area a  17 mm fall within the tolerance band shown below.

8,5
Radius (mm)

n

UNIFORMITY (spots)

The number of spots, exceeding a contrast with their surrounding area of 30 %,

:SLr]ceus]Sa::peoqt:a;ett:rtmhLen:::::rhsej:fs£]Csa:efdei:at]h:r::btL::i:Lc°uY;ri::t:i.Z#:::
distance between two spots is less than the maximum dimension of either spot,
the two  spots are considered as  one spot.

November  1976
d=p
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XX  1277 IMAGE INTENSIFIER TUBE XX  1277

maximum number of spots

size  of spots within within area within area

On Output ¢  5'6 mm bounded by bounded by
©  5,6 mm and ©  14,7 mm and
¢  14'7 mm f5  17,8 mm

>150 „m 0 0 0

120-150 #m 0 I 2

90-120 #m 0 3 8

60-  90 #m 0 9 18

30-  60 #m 3 minimal minimal

<  30 #m minimal minimal minimal

ENVIRONMENTAL CONDITIONS

See general  notes

NOTE

All radii (r) and  diameters (a)  refer to input.

November  1976

d=p
Page  5



XX  1277                                         IMAGE INTENSIFIER TUBE                                         XX  1277

min. max. note

uu

A 49,5 50,5

8 6 -
C 250 350

D 24 25

E 6,4 7,0

F 3,3 3,9

G - 2,1

H 5,3 5,7

I 0,15 -
J 2,6 -
K - I,9

L 1,27 I,30 nd  -I,535

M 3,18 3,23 nd  ±  1,856

N 10,01 10,07

0 98,5 101,0

P 99,0 loo,0

Q 890 910

R a  45.0 ©     45,6

S fz   56,3 a     56,7
T - a     52,05

U ®   49,2 a    49,4
V a  42,0 a     42,4
W ¢   31,0 a     31,4

X ©   29,0 -
Y ©    17,5 -
Z ©    12,3 ¢      12,5

AA a     1,00 a        I,10

88 ©3,9 ©4,0

CC ®9,8 ©10

DD ¢21 -
EE - ©47

FF ¢   53,8 a     54,2

-
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XX  1277                                           IMAGE  INTENSIFIER TUBE                                           XX  1277
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XX  1290 IMAGE INTENSIFIER TUBE XX  1290

QUICK  REFERENCE DATA
Electrostatically  focussed  distortion  corrected  t
optic  input and  output window.
Useful input  and  output diameter
Minimum luminance gain
Supply voltage
Overall  dimensions .(approx.  length  &  diam.)
Weight (approx.)

o  stage tube with fibre-

18  and  18  mm

1250 cd .  in-2 . |x-I

14 kv +  14 kv
96  x  51  mm
150g

INPUT

Fibre-optic window
Useful diameter
Numerical  aperture
Photocathode
Input  sensitivity (measured  on  c3   12,7 mm)
at 2850 K
at    800nm
at    850nm

min.
min.
min.

18mm

1

S25

250   „A . lm-1
20 rnA .  W-1
15  rnA  .  W-1

n
OUTPUT

Protected fibre-optic window
Useful diameter
Numerical aperture
Phosphor
Screen  output colour
Screen persistance

November  1976

18mm
I

P20

green/yellow
medium/short
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XX  1290 IMAGE INTENSIFIER T BE XX  1290

TRANSFER (at nominal operating conditions)

Luminance gain (ja  l2,7 mm, 2850 K,            min.
input illuminance max.  10-3 lux)
Resolution

A

a

on axis
at r - 7 mm
Modulation transfer (on axis)
at    7'5lp/mm
at  16,01p/mm
at 20,0 1p/mm
Magnification
on axis

Distortion
r - 7 mm
Equivalent background illumination
(f3  12,7 mm,  2850 K)
Axial eccentricity
Uniformity

OPERATING CONDITIONS

Supply voltage
Ambient temperature

LIMITING VALUES

Supply voltage
Input illumination (at extended and
uniform exposure)
Ambient temperature (operation)

Ambient temperature (storage)

November  1976

mln.
min.

min.
min.
min.

min.

max.

max.

max.
max.
Seep 8e.3

1250 cd .  in-2 . |x-1

42       lp.mm-I
36        1p.mm-1

75%
48%
35%

0,85

0,95

3%

0'2    „1x
I,0   mm

14,5 kv +  14,5 kv

1,0 lx
-54    OC
+52     OC
-54    OC

+40     OC

Page 2



XX  1290                                       IMAGE INTENSIFIER T BE                                           XX  1290

UNIFORMITY

having a colour temperature

Vignetting and shading

When the input is uniformly illuminated with light
of  2850 K   the   output   luminance   uniformity aries;   variations   in   output
luminance over a circular input area of a  17 mm all within the tolerance bandtjontoleranceband
shown below.a
OUTPUT LUMINANCE
(Rel.)                    I,20,80,550,150aThenumberofsp Variq

50ots,  exceeding a contrast with t 8
Radius (mm)eirsurrounding of area 30 %,

is less or equal to the numbers  indicated in the  t ble  below.  The  size  of non-
circular spots is determined on the basis of equal area to circular spots. When
the distance between two  spots  is less than the aximum dimension of either
spot the two spots are considered as one spot.-

-November1976
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XX  1290                                        IMAGE INTENSIFIER T BE                                            XX  1290

maximum nu ber of spots

na

size  of spots within within are i nd within area
On  Output f3  5,6 mm bounded bounded by

©  5'6 mm j2j  14,7 mm  and
f3   14,7 in ¢  17,8 mm

>375 „m 0 0 0
300-375 „m 0 1 2
225-300 „m 0 3 8

150-225 #m 0 9 18

75-150 „m 3 minimal minimal
<  75 #m minimal minimal minimal

ENVIRONMENTAL CONDITIONS

See general notesNOTE

All radii (r) and diameters (a) refer to input.d=

November 1976                                -P Page 4



XX  1290 IMAGE INTENSIFIER TUBE XX  1290

min. max. note

A 94,0 98,0

8 46,0 50,0

C 12,0 14,4

D 2,6 4,I

E 6,4 7,4 6x

F 2,6 4,I

G - 50,0

H ¢  37,0 ¢  38,0

I ¢  33,9 ¢  34,3

J ©  26,55 a  26,75

K 11,4 11,8 6x

L a  37,5 a  38,5

M a  26,55 ©  26,75

N a  33,9 a  34,3

0 ¢  37,0 a  38,0

P 870 930

Q 870 930

November  1976
d=p
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XX  1310 IMAGE INTENSIFIER TUBE XX  1310

QUICK REFERENCE DATA
Electrostatically  focussed  tube  with  fibre-optic  input  and  glass  output
window.
Useful input and output diameter
Minimum luminance gain
Supply voltage
Overall dimensions
Weight (approx.)

40 and  13 mm
450 cd .  in-2 . |x-1
16kv
©  78  x  81  mm
2508

INPUT

Fibre-optic window
Useful diameter
Numerical aperture
Photocathode
Input sensitivity (measured on  a  28 mm)
at 2850 K
at   800nm
at    850nm

OUTPUT

Glass window

fi     R:fia±:tiyewfj:€eoxwntdhickness

Useful diameter
Phosphor
Screen output colour
Screen persistance

November  1976

40mm
I

S25

min.               200  #A. |m-1
min.                  13 rnA.  W-1
min.                   8mA.  W-1

see outline drawing
see outline drawing
13mm
P20
green/yellow
medium/short

d=p
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XX  1310 IMAGE  INTENSIFIER TUBE XX  1310

TRANSFER (at  nominal  operating conditions)

rl

fi

Luminance gain (a  28 mm,  2850 K,
input  illuminance  max.  1o-2 tux)
Resolution
on  axis

at r -  10 mm
at r - 20 mm
Modulation transfer
at  12,5 lp/mm
atl5     lp/mm
at50     lp/mm
Veiling glare
Magnification (on axis)

Distortion (at r  ±  16 mm)
Equivalent  background illumination

(¢  28 mm,  2850 K)

Axial eccentricity

NOMINAL OPERATING CONDITIONS

Supply voltage
Ambient temperature

November  1976

min.               450 cd.  in-2.  |x-1

typ.                95       lp.mm-I
typ.                95        lp.mm-I
typ.                 70        1p.mm-1

min.               80       %
min.               55        %
min.              20       %
max.                7,5    %
min.                  0,285

max.                0,295

max.                7,5    %
typ.                  0'2    „lx
max.                0,4    „lx
provided the background  is
uniform and  stable
max.                0,5    mm

16kv
+20 OC

d=p
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XX  1310 IMAGE INTENSIFIER TUBE XX  1310

a

LIMITING VALUES

Supply voltage
Ambient temperature (operational)

Ambient relative humidity (operational)

Ambient temperature (storage)

Input illuminance

November  1976

max.                   18 kv
min.            -54 °C
max.             +52 °C

50%
min.            -54 °C
max.           -4o °c
max.                      1  lx

d=p
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XX  1310 IMAGE INTENSIFIER TUBE XX  ]310

UNIFORMITY (vignetting and shading)

When the input is uniformly illuminated with light having a colour  temperature
of 2850 K,  the output luminance varies less than  1  to 0,5 over a circular input
area  a  38 mm.
On axis the output luminance is more than 0,67 times the maximum luminance.
The variations in output luminance fall within the tolerance area shown below.

ANCE                               variation tolerance band I

019
Radius (mm)

UNIFORMITY (spots)

r`Thenumberofspots,exceedingacontrastwiththeirsurroundingareaof30%,
is  less  or  equal  to  the  numbers  indicated  in  the table  below.  The  size  of non-
circular spots is determined on the basis of equal area to circular spots.  When
the distance  between  two  spots  is  less  than  the  maximum dimension  of either
spot,  the two spots are considered as one spot.

November  1976
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XX  1310 IMAGE INTENSIFIER TUBE XX  1310

maximum  number of spots

size of spots within within area within area
On  Output ¢  15 mm bounded by bounded by

¢  15 mm and ¢  30 mm and
¢  30 mm ©  40 mm

=125 „m 0 0 0
100-125 „m 0 1 1

75-100 „m I 2 4
50-  75 ffm 2 5 9
25-  50 „m 3 minimal minimal

=  25 #m minimal minimal minimal

ENVIRONMENTAL CONDITIONS

Shocks
See general notes

Vibration
See general notes

Temperature
See general  notes.  The  operational tests,  steps 2 and  5,  shall  be excluded.  The

®    relative humidity at  +54 °C shall not exceed 50 %.

November  1976
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XX  1310 IMAGE INTENSIFIER TUBE XX  1310

NOTES

1   All radii (r) and diameters (©)  refer to input.
2  Input centre and output centre are specified by reference circles and reference

planes as indicated  on the outline drawing.

November  1976
d=p
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XX  1310 IMAGE INTENSIFIER TUBE XX  1310

min. max. note

A 79,45 81,45

8 65,6 67,2

C 2,35 2,45 nd  -1,53

D 3,3 3,9

E 6,3 6,7

F - ©     78,0

G 4,0 5,0

H 2:I .S 28,5

I 44,5 45,5

J 67,0 69,0

K 70,7 72,3

L a    62,2 a    62,4

M a    60,9 ¢     61,I

N ©    47,65 ¢    47,85

0 a    38,0 ®     38,2

P a    50,4 ©     50,8

Q ®     59,5 a    59,7

R a    64,2 ©     64,4

S 142,20 142,80

T 720 780

November  1976
d=p
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XX  1310                                           IMAGE INTENSIFIER  TUBE                                           XX  1310
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XX   1311 IMAGE INTENSIFIER TUBE XX  1311

QUICK REFERENCE DATA
Electrostatically  focussed  tube  with  fibre-optic  input  and  glass  output
window.

.A

a

Useful  input and  output diameter
Minimum luminance gain
Supply voltage
Overall dimensions (approx.)
Weight (approx.)

40 and  13  mm
450 cd . in-2 . |x-1
16kv

¢  85  x  85 mm
285g

INPUT

Fibre-optic window
Useful diameter
Numerical aperture
Photocathode
Input sensitivity (measured on  ©  28 mm)
at 2850 K
at    800K
at    850K

OUTPUT

Glass window
Refractive index
Nominal window thickness
Useful diameter
Phosphor
Screen output colour
Screen  persistance

November  1976

40mm
1

S25

min.               200 „A.  lm-I
min.                   13  /.A.  W~1

min.                   8 „A.  W-I

see outline drawing
see outline drawing
13mm
P20

green/yellow
medium/short

d=p
Page  1



XX  1311 IMAGE INTENSIFIER TUBE XX  1311

TRANSFER (at nominal operating conditions)

Luminance gain (a  28 mm, 2850 K,
input illuminance max.  10-2 lux)
Resolution
on axis
at I -  10 mm
at r - 20 mm

r`      Modulati.on transfer (on axis\
at  12,5 lp/mm
at25     lp/mm
at50    lp/mm
Veiling glare
Magnification (on axis)

Distortion (at r ±  16 mm)
Equivalent background illumination

(a 28 mm, 2850 K)

Axial eccentricity (see note 2)

NOMINAL OPERATING CONDITIONS

Supply voltage

r\      Ambient temperature

LIMITING VALUES

Supply voltage
Ambient temperature (operational)

Ambient temperature (storage)

Input illuminance

November  1976

min.               450cd.  in-2.  |x-1

typ.                95        lp.mm-1
typ.                95        lp.mm-I
typ.                70       lp.mm-1

min.               80       %
min.               55        %
min.               20       %
max.               7,5      °/o
min.                  0,285
max.                0,295
max.                 7,5      %
typ.                  0,2      „lx
max.                0'4      „lx

provided the background is
uniform and stable
max.               0,5      mm

16kv
+20 OC

d=p

18kv
-54 OC
+52 OC
-54 OC
+40 OC

llx

Page 2



XX  1311 IMAGE INTENSIFIER TUBE XX  1311

UNIFORMITY (vignetting and shading)

When the input is uniformly illuminated with light having a colour temperature
of 2850 K, the output luminance varies less than 1  to  0,5  over a  circular input
area  ©  38 mm.
On axis the output luminance is more than 0,67 times the maximum luminance.
The variations in output luminance fall within the tolerance area shown below.

OUTPUT LUMIN
(Rel.)

n

r\

ANCE                               variation tolerance band

019

Radius (mm)

UNIFORMITY (spots)

The number of spots, exceeding a contrast with their surrounding area of 30 %,
is less  or equal to the numbers indicated in the table below.  The size of non-
circular spots determined on the basis of equal area to circular spots. When the
distance between two spots is less than the maximum dimension of either spot,
the two spots are considered as one spot.

November  1976
d=p
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XX  1311 IMAGE INTENSIFIER TUBE XX  1311

maximum number of spots

size  of spots within within area within area
On  Output ¢  15 mm bounded by bounded by

¢  15 mm  and jz  30 mm and
¢  30 mm f¥  40 mm

=125 „m 0 0 0
loo-125 „m 0 1 I
75-100 „m I 2 4
50-  75 #m 2 5 9
25-  50 „m 3 minimal minimal

=  25 #m minimal minimal minimal

ENVIRONMENTAL CONDITIONS

Shocks
See general notes

Vibration
See general notes

Temperature
See general notes.

r`     The operational tests,  steps 2 and 5, shall be excluded.

November  1976
d=p
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XX  1311 IMAGE INTENSIFIER TUBE XX  1311

NOTES

I   All radii (r)  and diameters (a)  refer to input.
2  Input  centre  and  output  centre  are  specified  by  a  reference  circle  and  a

reference plane as indicated on the outline drawing.

®

November  1976
d=p
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XX  131l                                           IMAGE INTENSIFIER TUBE                                          XX  1311

min. max. note

•U

A 80,0 i                           82,5

8 26,0 26,05

C 5,8 6,2 (3x)
D 67,0 I                          73,0 length of wire

E ¢3,5 - mom.

F 3,0 -
G 0,1 -
H 2,4 2,45 ZK  I  (533  580)

I 4,75 4,8 SFM  (785  258)

J 5,3 5,7

K 4,0 5,0

L 5,8 6,2

M ¢4,2 ®4,4 (3x)
N 7,5 8,5

0 36,50 38,50

P 36'50 38,50

Q 7,5 8,5

R 51,5 51,7

S 58,8 59,2

T - L\T8

U 17,8 18,2 (2x)
V R-4 R-6 (6x)
W 25,7 25,9 (2x)
X 36,4 36,6

Y 29,3 29,7 (2x)
Z 39,8 40,2
AA ©       64,8 ©       64,9
88 - ¢53
CC a       21,8 ©       22,2
DD ©       50,4 a       50,8
EE a      56,8 ¢       57,2
FF ®        59,4 a       59,6
GG - a       64,3
HH - ©        62,5

11 - - see sep.  drawing

-
Novemberl976                                     -                                                      Page6                 I



IMAGE  INTENSIFIER TUBE                                          XX  13ll
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XX   1311 IMAGE  INTENSIFIER TUBE XX  1311

mln. max.

A 75 85

8 8,5 9,5

C R  -=    0,45 R-0,50
D R-0,60 R-0,65
E 14,8 15,2

F 2,8 3,0

G Ly            14,3 a          14,7

Ill x9            12,6 ¢           12,8

I ¢            11,55 ¢J            Ll,65

JK £zi                 9,15 (,3       9,25

•`J               6,75 2J             6,85

L `7            4,35 f3            4,45

M G1,2 I.IJ

November  1976
d=p
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XX  1311 IMAGE INTENSIFIER TUBE XX  1311

•0

November  1976
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XX  1340 IMAGE INTENSIFIER TUBE XX  1340

a

Ei=

QUICK  REFERENCE DATA

Electrostatically   focussed   distortion   corrected   three-stage   tube   with
fibre-optic input and output window.
The  tube  is  protected  against  visible  defects  resulting  from  local  high
light intensities of short duration which may occur when detonations of
armour piercing ammunition are imaged on the photocathode while the
tube  is  operating.
The tubes internal power supply has been designed to be independent of
changes in battery voltages and has an improved ABC and environmental
temperature characteristic.
The XX  1340 tube is fully interchangeable with the  XX  1136 or equiva-
lent  tube.  Equipment  designed  for  XX  1136  or  equivalent  tube  can  be
equipped  with  XX  1340  tubes,  requiring  no  modifications.
Useful  input  and  output  diameter                               l8 and  18 mm
Minimum luminance   gain                                                 16.500 cd.  in-2.1x-I
Supply voltage                                                                       2,65 V
Overall  dimensions  (approx.  length  &  diam.)          147  x  53  mm
Weight (approx.)                                                                   475 g

INPUT

Fibre-optic window
Useful diameter
Numerical aperture
Photocathode
Input sensitivity  (measured  on  ©  12,7  mm)
at 2850 K                     min.
at 800 nm                     min.
at 850 nm                     min.

November  1976
dip

18mm
I

S25

250 „A . lm-I
20 rnA . W-I
15 rnA . W-1

Page  I



XX   1340 IMAGE  INTENSIFIER TUBE XX   1340

rl

OUTPUT

Protected fibre-optic window
Useful diameter
Refractive  index  nd
Window thickness
Phosphor
Screen  output colour
Screen  persistance

Output  luminance

18mm
see   outline   drawing
see   outline   drawing
P20

green/yellow
medium/short

max.              500 cd.  in-2

TRANSFER (at  nominal  operating conditions)

Luminancegain(a  12,7mm,  2850 K,               min.                16.500 cd. m~2.  lx-I
input illuminance max.  10-31ux)
Resolution
on  axis
at r - 7 mm
Modulation transfer (on  axis)
at    7'5  lp/mm
at  16,0  lp/mm
at 20,0 lp/mm
Magnification  (on  axis)

Distortion  (r  ±  7 mm)

n   Equivalent background illumination
(a  12,7 mm, 2850 K)
Veiling glare
Axial  eccentricity
Uniformity

November  1976
d=p

37           lp.  mm-I

32           1p.  mm-I

70%
40%
25%
0,82

Page  2



XX  1340 IMAGE INTENSIFIER TUBE XX  1340

FLASH  PROTECTION

ln order to simulate the light bursts of high intensity and short duration which
may  occur  at  the  detonation  of  armour  piercing  ammunition  in  laboratory
tests for the inspection of the image intensifiers ability to withstand the adverse
effects of such light bursts, test set-ups have been defined as follows :

I   A  2   x  3,5  mm  filament  of  a   loo  Watt  quartz-iodine  lamp,  operating  at

a       simulated  colour  temperatures  of either  3500  K  or  2500  K  is  imaged  on
the photocathode of the image intensifier resulting in an image area of 0,3 mm2
±  0,I  mm2 and a luminous  flux  of  approx.  0,62 lm  (at  3500 K)  or 0,38  lm
(at 2500 K).
The  flashes  are  generated  with a shutter disc,  operating in the  light  beam,

giving  light  pulses  of  approx.  8,6 msec.  duration.  The  pulses  shall  have  a
triangular shape and either a short rise time  of 0,6  msec.  (at  3500  K)  or  a
long rise  time  of approx.  8,0 msec.  (at 2500  K);  see fig.  I  and fig.  2.

2  A xenon flash tube,  colourtemperature  5500 K is imaged on  the input of the
image intensifier resulting in  an image  area  of  1   mm2  and  a  luminous  flux
of approx.  28 lm.
The flash duration is  I  msec.  approx.

luminous
flux  (lm)

Fig.   I.

t-

00,6

November  1976

d=p
time (msec.)

8,6
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XX  1340 IMAGE INTENSIFIER TUBE XX  1340

luminous
flux  (lm)

Fig.  2.

a

a,I0

I                                 I                                  I                                  I                                  I                                  I                                  I                                                      11n88.6

time (msec.)

An   image   intensifier   when   inspected   under   nominal   operating   conditions
shall meet the  specifications (uniformity,  spots) when the image intensifier has
been subjected to light bursts as generated with the above described test set-ups,
each burst at a different spot of the image intensifiers input.
Between the bursts a regeneration time of at least 5  see.  should be allowed for.
In this test a burst has to be understood  as series of up to  10 light flashes at a
rate  of  10 per sec.
The image intensifier shall not show any decrease in resolution, when the input
illuminance on the photocathode is increased up to  1  lux.

November  1976

d=p
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XX  1340 IMAGE INTENSIFIER TUBE

OPERATING CONDITIONS

Supply voltage

Input current
Ambient temperature

LIMITING VALUES

Supply voltage
Input illumination (at extended  and
uniform exposure)
Ambient temperature (operation)

Ambient temperature (storage)

Reverse polarity time

November  1976

max.

d=p
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XX  1340 I MAGE INTENSI FIER TUBE XX  1340

UNIFORMITY

Vignetting and shading

When the input is uniformly illuminated with  light with  a colour temperature of
2850  K the output luminance uniformity varies; variations in output luminance
over a circular input area of ®  17 mm fall within the tolerance band shown below.

Output  luminance
(Rel.)

1

n

2575500
Varjatjon tolerance band

08,5

radius  (mm)

Spots

The  number  of  spots,  exceeding  a  contrast  with  their  surrounding  area  of
30 %, is less or equal to the numbers indicated in the table below. The  size   of
non-circular  spots  is  determined  on  the  basis  of equal  area  to  circular  spots.
When  the  distance between  two  spots is less  than the maximum dimension  of
either spot the two spots are considered as one spot.

November  1976
d=p
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XX  1340 IMAGE INTENSIFIER TUBE XX  1340

maximum number of spots
size of spots within within area withinarea     -
On  OutputI ©  5,6 mm bounded by bounded by

©  5,6 mm and ¢  14,7 mm and
©  14'7 mm ©  17,8 mm

=y,5 lJ,in 0 0 0
300-375 ffm 0 I 2
225-300 „m 0 3 8

150-225 #m 0 9 18

75-150 #m 3 30 40
<  75„m minimal minimal minimal

ENVIRONMENTAL CONDITIONS

Refer  to  `General  notes'  for  test  methods  to  check  whether  the  tubes   will
withstand  adverse  environmental  conditions.  These  tests,  which  are  based  on
tests  as  described  in  MIL-I-55553  (EL),  are  adapted  to  be  more  practicable.

Other testmethods which differ slightly from D.E.P.'s standardized testmethods
can  be found in:

a   MIL-I-55553  (EL)  of  20-02-1970
For
Vibration test

Shock test

Environmental temperature

November  1976

refer to
para 3.10 (requirements) and
para 4.6.4.  (test)
refer to

para  3.11  (requirements)  and
para 4.6.5.  (test)
refer to
para 3.12 (requirements) and
para 4.6.6.  (test)

d=p
Page  5



XX  1340 IMAGE INTENSIFIER TUBE XX  1340

b  A  schedule  for  tests,  derived  from  german  military  requirements  which  is
specified  as  follows :

Test
Dry heat
Low temperature

Temp.  change (slow)

a     Temp.shock
Mech.  shock
Vibration

Requirement
DIN 58 390, 81.2, test cond.  11. I * and 11.2
VG    58390,   81.2,   test   cond.    10.3*   and

10.4

VG  58390,  81.2,  test  cond.14.2

VG  58390,  81.2,  test  cond.   15.2

VG 95210 (V),  81.  28,  test cond.  8*
VG 95210 (V),  81.19,  test  cond.  A

*Test  conditions,  including  operational  conditions,  are  performed  without

illumination  of the image  intensifiers  input.

NOTE

All  radii  (r)  and  diameters (a)  refer  to  input

POWERSUPPLY CHARACTERISTICS

i   Temperature influences on tube gain.
The   influence   of  environmental   temperature   has   been   reduced   by  using
a  specially designed  powersupply.  Changes  in  tube  gain,  due  to  a deviation
of the operating temperature from  nominal temperature are small compaired
with  gain  changes  which  might  occur  in   tubes   fitted   with   a  conventional

r`           powersupply.  (See  also fig.  3.)
2  Gain  versus  battery life.

The   image   intensifiers   powersupply   has   been   designed   to   I.educe   the   in-
flueiice   of  the   battery  voltage   on   tube   gaiii.   Since  this   voltage   decreases
during battery life,  the gain  of a conventional  tube also  decreases.
The  XX  1340  powersupply  guarantees  an  almost  constant  gain  even  when
the battery voltage varies between 3,2 Volts (as with two new  I,5  V batteries)
to 2,2 Volts (as with nearly exhausted batteries).

(See also  fig.  4  and  5.)

November  1976

d=p
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XX  1340 IMAGE INTENSIFIER TUBE XX  1340

3  ABC and  MOB.
The  output  luminance  of XX  1340  tubes  will  never  exceed  a  maximum  of
500 cd  . in-2.  This  prevents  blinding  ctf the  observer,  which  otherwise  might
occur at high input illuminance  levels.
Furthermore, as can be derived from fig. 6, the automatic brightness control

(ABC)   keeps   the   output   luminance   within   practical   limits  at   high   input
illumination.

Conventio

uanrlna

I  tllbe type

ica[ XX 340Ty

-50

Fig.  3:  Gain vs.  Temperature

November  1976

0+50

Temp.  (OC)

d=p
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XX  1340 IMAGE  INTENSIFIER TUBE XX   1340

TyCo

I pical  XX  1340Inventionaltube

type

0                              10                             20                             30                            40                             50

Fig. 4:  Gain vs.  Battery life  (for Nicd cell,I.8  Ah, 2,85  V)

Gain  (Rel.)

Time (hours)

L Toleranc
1i€ryc>

C4
2,2                             2,65                                       3,2

Fig.  5 : Gain vs INPUT VOLTAGE (Vim)

November  1976

Vim  (V)
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XX   1340 IMAGE  INTENSIFIER TUBE XX   1340

OUTPUT LUMINANCE,  8

A,5 8 max.

ACCEPT.  AR

Emax:  >   10-2 |x

>  200 cd  .  in-2500 cd  .  in-2  >  Bmax

Emax                                  lo  Emax.

Fig.  6:  ABc and  MOB   Characteristic.                   INPUT  ILLUMINATION,  E

November  1976
d=p
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XX   1340 IMAGE  INTENSIFIER TUBE XX   1340

min. max. note

A 145 150

nd   ==    1'52

8 0,69 0,83

C I,8 2,8

D 0,I

E - 0,3

F I,6 I,7

G 3,3 3,7

H 1,,      52,6 i     52,8

I L7     46,7 :-J,      46,9

J
-z      35,3 ~.        35,7

K - 26,8

L 42,6 -;      43,0

M :?          I,47 •;            I,57 (2x)

N 0,8 I,4

0 89 9r

November  1976
d=p
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XX  1340                                          IMAGE  INTENSIFIER TUBE                                           XX  1340

A
8 I

C

=L
i 0,I C

I ±

I

I

I)t - I
I1)

<^0.-©EL II /

I
\I'I

u0^-

ill    INPUT REF. PLANE
`,  .IT ©

Facet 0,5 x 45°

November  1976
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IMAGF. INTENSIFIER TUBE

r_----------------.,--,---QUICK  REFERENCE DATA
Electrostatical!y   focussed   three/.stage  tube   with   fibre.optic  input   and

protested fibre-optic output window and with bui}€-in power supply.

i      Useful input and output diameterMinimum ]uminance gain
Supply voltage
Overall dimensions (approx.  length  & diam.)
Weight (appi,ox.)

INPUT

Ffore-optic window
Useful diameter
Ntlmerieal aperture
Ph'otocathode
Input sensitivity (measured  on  z}  19 mm)
at.2850 K                         min.
at.  800 nm                     rain.
at:  850nm                     min.

OUTPUT

;       Protected fibre-optic window
`        Useful diameter

; rlrimerical aperture
rhosphor
Screen output colour
Screen persistance

November  1976

25 and 25 mm
16.000 . cd  .  m~2  .  !x-I

6,JSV
195  x  70mm
9008

d=p

25mm
I

S25

275   /{A  .  !m-.I

20 rnA ,  W-I
]0 rnA .  W-i

25mm
i

P20

green/yellow
medium,Jshort

Page  I



XX  1149 IMAGE INTENSIFIER TUBE

___.__^ ---- ' ---------.----.. ` -.-- I-` ---- ' ---- I ------.-,- ~.--A..

TRANSFER  (at nomjna}  operating conditi()ns)

Luminance gain {¢  19 mm, 2850 K,
input  illumination  max.  1o-3 lux)
Resolution
on  axis
at r -I  7 mm
Modulation transfer (on  axis)

fit   7,5lp/mm
•tt  i6.01  ]p,/mm

Magnification ton  axis)

Distortion (r =  10 mm)
EqLiivaient  background  illumination

(jz  19 mm, 2850 K)

Axial ecc€.llricit.v`.

Uniformity

XX  1149

Ziil

XX  1149

min.                  16.000ed.  m~2.  lx`-a

min.               30 lp/mm,-,
min.                 28  !p/mm-^£

min.

mjn.

nlin.

(nax'
max`

max.                 0,2    /tlx

max,               0,75 mm
see page 3

IMAGE INTENSIFIER TUBE

FLASH  PROTEC`T!ON

No  data  \\'ere `r{\'aitabie at  the  date  of publishing.

Contact D.E.P.  if information is required.

Novemher  1976
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XX  1149 IMAGF, INTENSIFIER TUBE

OPERATING CONDITIONS

Suppl}' voltage
Input current
Ambient temperature

LIMITING VALUES

Supply voltage
iiE
iitput illumination

XX  I 149

nom.                    6,75 V
typ,                   25       rnA
min.           '-35      °c
mom.              +20       OC
max.             + 35

(at extended and uniform expo`iure)
Ambient temperature (operation)                    min.

max`
Ambient temperature (storage)                         min.

max.
UNIFORMITY (vjgnet{£ng and  shading}
Wben  the input is uniformly  illuminated with  light with  a colour temperature
2850 K the output luminance uniformity varies; \'arialions jn output juminance
over a cjrcu]ar area $  20 mm fan within the tolerance band shown below.

OUTPUT LUMINANCE
(Rel,)

EiE=
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XX  1149
'

IMAGE INTENSIFIER TUBE XX  1149

_I--__ --.------- ^-' .------------ I ----- I-. I--.~ -,----.---------.-----.----.,----.--.-- ___-. _ _ ,_

UNIFORMITY (spots)

The n-i}mber of spots, exceeding a contrast with tlieir surroundi{ig area of 30 ;{
is  less  or  equal  to  the  numbers  indic`ated  in  the  table  belo\`'.  The  size  of nan-
Circular spots  is  det€rmjned  on  the  basis  of equal  area  to circular spots.  Wi}en
the distance  between  two spots  is less  than  {h€  maximum  dimension  of ejther`
spot the t\`;o spots are considered as one spot.

maximum number of spots
'`1-.. I- -_

size of spots
On  Output

300 ---- 37>  /`m

i          v7ithinarea:!t7::nmm        i        %°;,I:d:dmb:nd

kl  20,5 mm

225-3cO "in   I          0
1 SO--225 /{m
75-150 I,in

<   75 /`m

0
3

minimal

ENVIRONMENTAL CONDITIONS

rfeeneral notes

0
1

3

12

minimal
minimal

NOTE

All  radii (r) and diameters (g}  refer to input.

November  1976

\+,ithin  area

bounded by
k?  20,5 mm  and
£`  24.8 mm

0
2
8

26
minimal
minimal



XX  1149 IMAGE INTENSIFIER TUBE,
AL/ 1977/3
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XX  1149 IMAGE INTENSIFIER TUBE XX  1149

see  no'c  1

(see  noti` 2)

n(`te  i  :  irie{fil  flange  for  griiimd  cc`ntac{

note  2:  locating  pi[i  !80®  =  0,5  from

c(`ntaci  pin

November  1976
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XX  1227 IMAGE INTENSIFIER TUBE XX  1227

QUICK REFERENCE DAi-i~~~|
Electrostatically  focussed  tube  with  fibre-optic  input  and  glass  output
window.
The tube is protected against visible defects resulting from local high !igh[
intensifies nfshor{ duration which may occur whei] detonations of armour

piercing  ammunition  are  imaged  on  the  photocathode  w'hi[e  the  tube
operates under otherwise nominal conditions,
Useful  input and  oulpu{ diameter
Minimum  }uminance gain
Supply voltage
O\Jerall  dimensions {approx.  length  &  diam.)
Weight (Approx.)

INPUT

Fibre-window
LTseful  diameter
Numerical  aperture
Photocathode
lnput`  sensitivity (measured  on  ©  }2,7 mm}
at  2850 K
at   800nm
at    850nm-
JUTPUT

Glass \`ti!idow
Useful diameter

•  Refracti`;a index  nd

Window thickness
Phosphor
Screen  output colour
Screen  persistance

November  1976

18 mm and  7 mm resp.
220 cd  .  in-2  a  |x-I

12kv
48 mm and  50 mm
Tog

18mm

i

S25

min+                  250   /{A.  ]m--I

min.                   15mA.  W~J

mjn.                  10mA.  W-I

7mm
see  outline drawing
see outline draw.ing
P20
green/yellov,J
medium/short

Page  1



*x 1227 IMAGE INTENSIFIER TUBE XX  )227

______ ------.--. ` .-,.----,.----.--------.------..------.-,-.------... _ _     ~__.~.

TRANSFER  (at  nomiiial operating, cc}nditions}

Luniinance  giiin  {£/312.7  min,  2280  K.

inpLil, i!lumiiiaitce  max.   1o~2  lux)

Resolution
on  axis
at I =  7 nim

^4tidu!ation transfer
•`  i2.5  lp,,mm

at  25      ip/.`mm

at50     !p/mm
at75     lp/`mm

Magnification  (on  axis)

Distor[jon  {a{  r  h`-   7,o mm}

Equi\r€t[€`nt  backgr()und  illumination

{¢  12,7  mm`  2850  K)

Axial  eec,en{ricity

Uniformity

Zii=

November  1976

min.                 220cd.  m~2.  |x~l

typ.                too Ip. mnrl
t},p.                      9() lp.  mm---I

nlin`

min-

min.

mill.

thin.                  0,3 7
zl':lx.                    0,38.

!11ax.                    6         %

typ.                     0,2     '`1x

max.                  0,6    /`!x

providc{i  the  b€ickground  .is
uniform  and  stable
max.                0,5    mm
see  pag.  3
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FLAS[I PROTECTioN

In  order to simulate  the light  bursts of higli  im€rnsit}J and  short dui`i`.lion  which

may  occur at  the detonation  of armour  riicrcing ammunition,  laboratory  tests
for  the  inspection  of  the  image  intensifiers  atii[ity  to  wjthsta]id  the  ad\'ersc
a,ffects  of sticli  a light bursts  have  been defined as  fot{t7ws :
A 2  x  3.5 mm filament of a  loo Watt quartz-iodine lamp,  operatirig  at  simui-
ated  cctlour tempei.atures  of either  3500 K or  2500 K  is imaged  on  the  photo-

*°£em?fatnhde;in,:gmejinot::S;::r::Sau:t::gx!.no:on7{!,nmag(:tag?ogfKa)P::%b„m{at

2500 K).
The flashes are generated with a shutter disc, operating in the light beam, gi\Jing
ligb{  ptilses  of approx.  8,6  nisec.  duration.  The  pulses  shall  have  a  triangular
shape  &inct  either  a  Shurt  rise time of a,6 msec.  (at  3500  K)  or a  lcmg rise  time
of approx.  8,0 msec.  (at  2500  K);  see fig.  I  and  fig.  2.

luminous flLix           {im}

ZiF]

No\ti-mber  1976

00,6 5                            time (msec,} 8,6

Page 2.(a)



1MAub lNTENSIFIER TUBE

lu!lli3.tolls   f3HX

(EiE

xx  !227

88,6
i irit:  (n-{sec)

An  jmag¢i  jii{ensifier  \}'hen  inspected  under  r}ominal  opcrciting  t`t}ncli{ions  `shtill

meet  this  spci`ifil`.itit`ns  (uniformit~v.  Sptlts)  w'hen  thi`  ii"`ge  inlensifiej.  hits  beel}

siibjcc`[ed  to  !Lpht  bursts  .is  gener{ited  \+'jtil  the  {}bove  dc'.+crih€ii  tL.st  `Se!-ups  eiich

burst  .1t  a  differem  spot  of t!i€  ilticige  intemiriers  intnul.

B€t\\`eeii  the  bilrsts  {t  regener:!tion  lime  or at  le€`st  5  see,  shoulcl  be  {tilowetj  for,

Ill  this  test  a  biir5t  has  to  be  unci€r`fFtood  {ls  series  up  to  to  !igh{  flashes  :it {1  rate

of  10  per  see.

The  image  iit{cnsifi€r  sh:Ill  not  sho\ij an}.. decrease  in  Tesolu{ion,  w!ien the  input

jl!uminan€L-on  the  pholoi`atht`de  i`  increased  up  to  I   !ux.

Eii=l

No`t'cmber  1976 Page  2(b)



XZ+  I-ZZJ IMAGE INTENSI-FIER TUBE

NOMINAL OPERATING  CONDITloNS

Supply  vo}tagc                                                                                            12 kv
Ambient {emperattire                                              mom.              + 20 °C

LIMITINGVALUF.S

rp

pp!y  voltage in fi X .

put  illumination  (?,i extended  and                 max.
!4kv
llx

uniform  exposure)
Ambient temperature  {cjperatiQn}                       m}n.               --54  °C

max.             +5£ °c
Ambient  temperature (storage)                            min.               .~~54 <'`C

max.              + 4o °c

x`xl22_i   _  `-    __  _  _  __  _-

UNIFORMITY {vignet{ing {incl  shading)

When  {hc  input  is  uniformly  iiluminati*d  \`ith  light  witli  a  colour  temperiiture
2850 K  the outi3ut iuminance uliifoi.inity varies; v{ir!ations in output lumimnc€

c"er a circular input  arep`  `¥   17  mm fall  wilinjn  the to!efanct`  t`{iiiii  hiiowri bi`low.

Ziii!

November  }976 Ptige  3



XX  1227

OL,iTpuT LUMmANCE
(Rel.)                                I

IMAGE }NTENSIFJER TUBE

Va[.I.a(iilr.  {olcrance  ban{!

r___-___-___

8,5

RadiLi§  (iiim)

X',\'  I 22,7

UNi FCR M !TY  (spots}

The  mimbei. {`if sii¢ts,  excaeding a co}it,I.af,I.  with  their .surro`jnding area t!f 30 :;.

is  }css  or  i`qual  tt`,  the  mimber5  _itidjci}{t`d  in  the  iah}c  bei{t.+i,t.  1±lici  si?,e  {-tf'  n`|Ii-

circi!Iar  sp{1ts  dctcrmincd  cH.e  the  !`iisj ;  {3f ei|!j;ii  argt,I  i{`)  i:ii.{j.u!{a.  Sr!{`)j.5L  \*''hcn  1!`i:.

distztnc€  bcl\\J'c`€ri  1\\'ti  `rjo!s  js  l€;S`T,  tit;tn  tht`  !m`,;.`iim}m  dimensjo!i  `..tj` €=iti^!i>t`  spiit`

th€`  t\+`i>  srtctt5  iltrc`  eonsideresj  i3Ls  O|iL`  sp{>{.  I

iil

No\'cmber  !976 Page 4



XX  ]227

fiiiiii_

IMAGE .£NTENslflER  TUBE

fiiiiii
size of spots
On Output

L.--_ -......

>90 /£m
60--90 /6m
30ulo ."in

<30 4m

ii'hin
¥  5,6 mm

0
i

2
minimal

maximum  number of. spots

within area            i
bounded dy
ff   5,6 mzi`+  and

2f   14,? mm_r

i                mirlimal

_L_.injiaLJ-_

XX  1227

withi.ri  area
kound§d  b}'
*-'r   L4,7 mm  and

$  17'8 mm

0
3

minimal
minimal

ENVIRONMENTAL CONDITIONS

See general  notes,
The  relative  humidity  however,  shall  not  exceed  50 %  at  ariy  enviFonmenta!
test.                       .     ,

NOTES:

I   All  radii  (r)  and  diameters {g.}  refer to  input.

12::`ff:::n:ads;em::s}?onn°sdt:s::qv::r8e':;S£{Tsft:d:tis:ebr}een:opchoyns::::t¥;rc°=n::::Sfa::udrj`e°:

NLITSJ713
Annex   PT

-49-

November 1976 Page 5
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Annex   PT
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1,2

7,I

rb7b   36`]

-I-__
--+-

-_---5=!±-.==±j8   33,9

h.   .i £

©   33,9

LZ         37,7

¢       34,3

ff         31,4

L|:i        19,5

if!,£-.--+--JZ-+f,+_i
z'   36,7

#2.3

-+
.._.....i

ZK1(533580}       i
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3_=±_j±=-=
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Page 6
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XX  !227

RE REFERENCE; PLANE

E REFERENCE CIRiT`LE
.rd REFERENCE CIRCLE
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XX  1272 IMAGE INTENSIFIER TUBE XX  1272

QUICK REFERENCE DATA
Electrostatica]ly focussed  distortion corrected  two stage tube  with  fibre-
optic input and  glass  output \trindow.
Useful input  and output diamL`ter                                       i8  and  7 m" resp.
Minimum ]umip.ance gain                                                         5700 cd.  in.-2.  lx-i
Supply voltage                                                                              2,65 V
Overall dimensions  (approx.  Iei]glh  & diam.}                   104  x  54 mm
Weight (approx.)                                                                       300 g

EiiEI

INPUT

Fibre-optic window
Useful  diiimeter
Numerjca!  atteriure
P}totocathode
lniiiit sensitivity (measured  on  gr  i2,7 mm)
at  2850 K
at    8conm
at    850nm

OUTPUT

class window
Useful diameter

~ractive index nd
Window thickness
Phosphor
Screen output  colour
Screen pe`rsjstance

November  i976

1&mm

i
S25

mint                225   /{A.  !m~t

mi!i.                  15mA.  W-i
roifl.                    10  mA.  W~-i

7rnm
see QutlinS  {}rawing
s€g  Dut!ine drawing
P20
green,/yellow
medium/shQrl

Page  I



XX  1272 IMAGE INTE.NSIFIF,R TUBE

TRANSF.f.R (at  nomillai  ope{.`iting Conditions)

Lumimnce  gitiii  (;`   12g7  mm,  2850  K,

input  i!i.Liminance  in.ix.   Io.~3  lux`)

Resolution
on  itxis

€1 (  I.  =-i  7  in in

Modulation  {r€msfer

nt  12.5 lp,,'Inm
`       dt25      lp,,,'mm

at  50     ]p/,'nlm

M€ignific`atioii  {iln  axis}

I)is{iii-lion  (€`t  7,10  mm)

I-€iuitiil€nt  i,9af kgrfJuiid  il!iimiitatic}n

{Li   I 2,7  nini,  3S.ill  K)
Axia[ecc'L>ntricii.y

Uniforj-,]iiy

OPERATING  C`ONDITIONS

St,pply  `.0lt`lge

Input  elm.ent

AI?tbi€nt  temperature

^LIMtTINon'ALu[s
Supl,ly  `,.Qltagc

Input  il}u:i`tin4it.ii>rj  {`at  exle!iJded  ar,d

u!tiform  e`posi.!rtn)

Anibicnt  tem[icl.;iture |opera{i(}it`}

Aiiibi¢nt.  tt?mpcrat`,!r`e  (stc!rage')

Re\'ei.S€  pot,qril.y  time

Nii\remb€r  i 97{:`

XX  1272

mln.                 5700cd.  m~2  ,  !x~1

7S        lp.mm-I
60       jp.mm-1

75

45

]0

().35

rna.\.                 t',37
max.                 7.5    :',;

m€1X.                      C`,?.     /llx

'nil^x,                       0@5     i.llIn

•see  piigc  3

2,6.¢V
t!,p.                     30     rnA
max.                    5ti     rnA

-+-20       ¢C    I

nl I n I

nlax.

!T? a X .

nl I [t .

max'
l'tiit,

g'n :i x .

IT'a,i"



IMAGE INTENsrFiER TUBE ,

_-__-------.-------..---..---------`---------_-.._.

UNIFORMITY (vignettjng and  shading)

XX  1272

Whien  the input  is  unifofml}.  illuminated  with  light  tvi{h  a  colour  temperature
2850K,theoutputluminanceunifofmity`,'aries;variationsinou{putluminance
ov`er a circular input area  GJ  17 !nm fall w.ithin  the tolerance band sho\\/.n below.

UNIFORMITY {spo{s)

"numberofspots,8xceedingacoittrastwithtltei!.stirroulidingareaQf30r/„
is  less  or  equal  to  thc`  numbc-rs  indicated  in  t!i€  table  below.  The  sjfe  ctf nonn

cir8*rspotsdeterminedonthebasisof`equalspots.Whc.nthedis{anL+ebetw€£n
tw(        `}ts  is less th{in  the  maximum  dimensiol} Qfcither siiot, the twc"piits €m|re

considered  as  one spot.

Not;ember  }976 Page 3



x* 1272 IMAGE }NT£NSIF]ER TUBE.

si7,e of spcit$
On  Outpu(

L
ZiiE

;    _``--

+---
withill

5'6 mm

----I,---
> 150 ,,in

I 20-150 /`ln
9#--120 /,in
60--  90 f ,in

0
0
0
0

30-60/£m    i          3

'.:

I

XX  1272

maxjr"m  number of spots

\\.'!thin  area            i        w'ilhin  area

i3Lg+/in||Ln.iELN..._i

F,NVIR0r`rMENTAL CONDITIONS

See gencra}  notes

bounded  by
¢  5,6 rr!m  {and

¢  !4, 7mm

0
i
3
9

minimal
minimal

NOTE

All radii  {i.) and  diameters (S:}  refer to  input.

Eiil

Noygmber  1976

i bounded by
¢  14,7 mm  and
£   17,8 mm

()

2

8

]8

minimal
minimalL_._~:i:|t.:
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XX  ]277 IMAGE INTENSIFIER TUBE XX  I?.77

QUICK  REFERENCE  DATA
ec,troslatically  focusseci  distortion  corrected  two-stage  tube  with  fibre-

iput  and  glass  output  vi'indow.  The  tube  is  protected  against  visible
efec{s resulting from local  high light intcnsities of short duration which
`ay-occur when dctcinations of armour piercing ammunition are imaged
n  the  photocathode  while  the  tube  operates  under  otherwise  nominal

Usefl]I  inpi}t  and  output diameter
Minimum  luminance gain
Supply `'o!tage
Overall  dimensions {appr()x.  Ierigth  & diam.}
Weight (approx.)

INPUT

Fibre-optic window
Useful diameter
Numerical aperture
Pho{ocathcjde
Input  sensitivity  (measured  on  g  12,7 mm}
at 2850 K
at   800nm
a[    850nm

OUTPUT

r,\iass window

Useful  diameter
Refractive index  nd
Winc!ow thickiiess

Phosphor
Screen output ccjlou].
Screen  persistance

November  1976

18 and  7 mm  resp,
5700 cd  .  in--2  .  |x~±

2,65 V
!04  x  54 mm
300g

!8mm
I

S25

min.                225   {{A.  lm-I

min.                    15  rnA  i  W~rl

min.                   [OniA.  W-I

7mm
see  outline. drawing
see ouiling drawing
P20.

greeri/yellow
medium/short

d=p
Page  I



XX  ]277 IMAGE INTEr`'slFIER TUBE
XX  ]277

__--.--.-----.,-,h------.,---I-------_`_-_-

TRANSFER tat nomi!}al  operating conditions)

Lumiilan€e gain  (f¥  }2,7 mm,  285{) K,

input  ilFdminancf  max.  10--3 lux}

Reso}utjon
on axis
a[ I - 7 mm
Modulation  transfe;`
at  12,5 ]p/mm

n,25   lp/,mm
at 5()     1p//mm

Magi.iificatf o!i  ton  axis)

Distcirtjon tat r  =`  7,0 mm}
Equivfle}it background jl]uminatjon

(a  i2,7 mm, 2850 K)
Axial ecceniricjty
Uniformit.,J

ZiiE

November  1976

min.                57co cd  l  in-2.  {x~I

typ.                70
t!'P.                  6('

-?n!n.

min.

nlfn.

min.

max.
max'
]tl a x .

max.                0,5    mm
see page 3

E]EHE _-,_-..---..--.--.--`-'.--.p--~-----\-'----`---.-'-_-~.
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XX  12?7 IMAGE INTENSIFIER  TUBE
XX  1277

FLASH PROTECTION

In  order  to  stimulate  in  laboratory  tests  the  light  bursts  of high  intensit.v .iild
snort duratior. \+'hicfr may occur at the dclonation of armour pief€ing ammuni-
lion  ii`  order  to  inspect  the  imclge  I.nte}Isifiers  abi!jty  {o  \\J.ithst.and  the  adverse

cffec€s of such  iigh{  bursts,  test  set~up.` have  been  defined  as  follo`tJs:
A  2  x  3.5 r§iln filament of .1  100 Watt  quartz-iodine jamp`  opei.ating  ill  simii!-

ated  L`o!our  temper€itures  cif either  3500 K  or  2500 K  is  imagcd  all  ike  photo-

fi:hzQ:}ncdD€:ttuh]:,I:1:.::efl:,nxteo!;S.::;!ror:S%!3t;;`+in']n(aatn3.%8ke)`torre3„%}°;?(::n2i££`)I.

Theft:tshesareL¥enerat€d\\'ithashutterdisc,operalingi.itheligl"be€mi,giv.ing
light  pulses  `}f appro\.  8.6 mc,tic.  duration.  The  piilses  shall  have  a  triangulaf
shape an(i  either a Sh{`rt rise time of a,6 msec. (a€ 3500 K) or tq  long rise time of
approx.  8,0 msec.  (at 2500 Kj;  see fig.  i  and  lig.  2.

Luminous          flux  {!ni}

Nci\7embei.  i976
ed=p __,----`-`---------.------.-.__I--I---.---

P:lge  2(a)



XX  1277

Liiminous                   flu*`  {!m}

lil

IMAGE INTEtisJFIF,R  TUBE \'X  !277

88.6
(im€  (msel..)

An  image  intensifier  when  inspected  under.  nonijn;`l  operating conditions  shall

meet  tfr,c  specifica{iolis  (uniformity.  spots)  \\.hen  the  im{!ge  intensifier  has  beeli

subjected  to  light  bursts tis generfit€d  \fy.i€in the abo\ie de`crjbed  €es€ set-up`  eacl]

blirst  at  a  different  spot  of the  image  intensifiers  inpu*
Between  the  bursts  .1  fcgcneratifjf}  time {.f :i{  l€.ast  5 sect.  shou!d  he  a!li]wecl for.

rn  this  iL`s{  a  bL`rs{  has  to  b€  understood  as  Scries  (if tip  t{+  10  light  flashes  a{  a

rate  of  10 per  see.
The image intemifier shall  not show 4in}' decrease ill  resolutio"  when the input
illuminal!ce  on  llie  photQc:t{Iiode  I.s  inct.ear,e{i  up  to   i   !ux.

Eii=

._ .... I  .  -_-_I ,----- a-I -.--- LJ' ........-.-- _.-_ ~_.

Novc:mbcr  }976
EE=

Pz,.g,,:  ?-(b)



XX  1277 IMAGE JNTENsir-IER TUBE

__-------...'--------.------------.----_.
OpERATrNG coND`ITEONs

Supply voltage
IHpu{ current

Ambient temper{qtnre

LIMITING VAIJJES

'^Supply voltage

li}put i!luminatjon tat extended  artd
uniform exposure)
Ambient tcmpgrature (®pgration}

Ambi€ni temperature {storage}

Reverse  pc}!ariiy time

Zii=

November  1976
ed=pe

2,65 V
typ.                    30       rnA
max.                  50       rnA

+20       Oc

XX  1277

----.----....-..-------. _ _.

Page 3



XX  1277 "AGE  JNTEh`SIFIER  TLjBE
X.\'  I 277

h ----- `` -.--------------.-.--.--.-------..---- `` .-.-------------.-..--- ~ -.--- y,  '

UN}Foh' bf }TY  {\'ignctiing am±  sh!idin`g)

Whi"  tlie  i!1ijli{  I.b  unjfo!.nil}'  illl!mil`Litcd  W"I)  !ighi  wlih  a  c`rtii3ur  tem!teralure

2850hl,theout.i""lumirianc`eumformit}'\iii.ics;`tf;t!i{itionsintt9tiu"]uminciiict3

over a €ilciiiar input  iirca  ;¥   i 7 iiin} fan  w'ithin t}ie tolerancLi band  sli.`%„i  belo\\'.

OUTPUT  LiJMINANCE
(Rc).)                      I ,20

ZEE

`---` --`
\'aiiaoon  toi€i.&nci`  b[q,nd
I___.---------.`---.---.------

ii
8.5

Radius  (111")

ijN}r()RjT\,£i`T¥{spots`j

Thenumberf;fSi`oli,#Rcc€din`g#t?,ontrzis[t+'j{hihclr,`ilrroundingia+rctiot~30?;,;,

:`:r!c?usjsttr°:pcoq{t:dj¢tt:I:t:i:}}:i:I:n'nb:;,SL.I;3:tt':`s`t:e;de;:a:,!}:r:ad''t!{e}c:::`:£\±\arr:|[;;{:[';,:::/nn`t)::

r|lista!iLt€  betweeri  tw(i  Sp(}€s  is  less  {ha{i  t!iL`  in:i,`imum djmelisi(„`  ttf fithel`  spoft
the  t\\'¢  spots  are  c{`nsidei'£{!  as  {!ne  S{}(?t,

__--..-.----i---..-__„-
Not`ember  1976

_  _     ---.-----.-------.-.-...------------- __-```

Page 4



XX  i27?

Or^  Oti!.Flit

^T2:

ZiiE

iMAG£!N1-I;ri;SIFIFRTU'8F. XX  1277

__I__rl_______-`___-y_-__|
rna.¥iinum  r!umber  of sp{}ts                                  ,

----+---
> i 50 #m
--150 /`m

90--120 ,`m
6(+-.  90 4`m
30,--

uE±=__
<::    30 i,irLnj±

within  area             I       w'ithin  area

{]oundedby            !       bc!iindedby
c,'  5,6 mm  and

;=   14'7  mm

T`.=T.T-`-_--.___|

i-3   14`7  mfn  and
iz317,8  mm

ENVI RON M ENTAL CON DITloNS

See general  notes

NOTE

A!!  radii  (r}  and  diameters (#)  refer to  input.

November  1976
~Jr<

(-=L:='3_-:,:_;-i.:I_i-_         i--``-_.i      ,_,,`_          ,"`,_

NLfrsJli3
Annex   PT

-59-

Page 5
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Eil

IM.,A.(3£i`i1`E*S!r`1ERT{`,r1}£

ftlLf®rSl7|3
Arinex   PT

-   6fj  -
_-_-_"--JJ``J-`-----I---I-----..-`..--.^-.-------.-'-----------------.---------`-__.I---I-i-~-+',+---

r-~~---l^~TtTn-T-'.----'-'-`+-^'.---`-'.i-'`-----ri-;rxT•--+-"`t-----+-,-.----:.`-`-='1-

CL--------
D
E

1-

L

i
iii_----tf-------I----qu-------------------

15.3FI---- i
3,9

2,I

.___T'+`-n_,.,r€_.____|i±===]
-.-+-+

____,__-i=___.-_-+_
i.J~__.___J-wh---------+------,.

-J±ii---.+-----
-2-1!---.-+----

___..L__-¥.2Pi9

i

I-----+

lot,0

loo,0

9]u

i              fy,      45.6

1               3      49.4

=j
nd   =.-I,5,35

nd   r-~-i,856

_.-T`"

:-..:]=:;i¥=i_:::
_---__+_-."--_-

-`-.-+.-.---

I---.--T--

+

#     42,4

£:,        12,5 +
---¥---lap---+--i_:----I;,-iEL---J

-~,\¢     3,9               L__.i?._.A.`,&!
£1      9,8                     I               S.      io

F=:E:=-I-=:I:ft::=iFF

+,------

£2f  21               r~~'--~ -=~~~~T--~--`

L        FF                 J            z   53,8               i.___`._€

No`'ember  1976

iJ     54,2

EEEE]
Page 6
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Not.ember  1976

IMAGE INTENSIFIE.R TUBE XX  1277                               .

D

EI).+ E

t

I)€!?

I

Page  7

H
È

.iL]

FT-tJ

!NP[`!T  REF.  PLANE

0UTPLJ-I`  R£F.  PLANE

iNpUTRrT`.c!RCLF,

01JT.PUT  Rl=F`  PI.,ANF.



XX  ]310

Electrostatjcaliy
window..

\L

IMAGE]NTr`.NslFIERTUBF~

Qulcltk-E-Fii{iTNiFri;i~ii-~~-~~`--`J

XX  !310

foi`,ussed   tube  wj{I]  fibre-optic  input  and  glass  Output

Useful input and  output  diameter
Mi]ijmurm  !umin{ince  gain

Supply voltage
O\'erall dimensions
Weight {approx.}

EiEI

INPUT

Fjbremop{ic window`

Useful  tiiameter
Numerical aperture
Photocathode
I nput sensitivity {measured  on  a  28 mm)
at 2850 K
at   800nm
at    85011m

OUTPUT

Glass \iJindow
Refractive index nd

ftinal window thickness
Usefu3  diameter
Phosphor
Soreen  output ColoHr
Screen  persistance

November  ]976

40 and  13 mm
450 cd  .  in--2  .  }x~I

16kv
#  78  x  81  mm
2508

40mm
i

S25

min.                2(]0   /`A.  Im--,

min,                  }3mA.  W-I
min.                    8mA.  W-i

see  c>utline  drfi\h'ing

see outline drawing
13mm

P20
green/};ellow
medium/shoT`t

Page  i
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XX  ]3io iMAGr;  INTENsiF[ER TUBE. XX   1310

-.._w----I------``--`-,.,.-,,-.-'.--.--------.~---.---------_---_._'-~`

TRANSFER  (at  .`tomimt  operating conditions)

Luminan€e  gain  tis  ?,8  mm,  285(} K`

input  i!ltiminancc  max.   io~2  tux)

Rest.>!uLioii

on  axis

at  r  -  10 mm
at  r  ==  20 mm

MQdiilalion  !r{insfer

^„s ,p,,,mm
at  i-i     lp,/mm
`1i50     ip,,mm
Ve!!ing  glare

Magttificatio»  (on  axis}

Distortion  tat  r  ==-   i6  mm}

E.qi!i\':iient  ba€kg!.{iLmd  illuminati€in

(Li  28  mm+  2950  K}

Axi&leL`{.i`ritrici{y

NOMINAL OPERATING CONDITIONS

Supply  vol{nge

Ambient  temper{{tiire-

Not.ember  i976

n`iii.                 450ed.  in-2.  !x-J

t}..p.                  95         ip.mm-„

typ-                 95        lp.mm-I

typ.                  70        ip.mm-I

min.               80        %
min.               55        `;,:
min.               20       %
max.                  7`5    %

mln.                   0,285

max.                 0,295
max.                  7,5    %,

typ,                       0.62     /`lx

max,                 0!4    /fix

provjclcd  (bc  b{}ckgrQijnd  is
uiiiform  and  £!ab!e
max.                 0,5    mm

i6kv
+20 `-'C



XX  1310 IMAGE INTENSIFIER TUBE.

LIMITING VALUES

Supply voltage
Ambient temperature (op3rationa!)

Ambient relative humidity (operational)

Ambient temperature {storage)

hut iliuminance

EiiEE

November  1976

max.                    18 kv

min.               --54 ```C
max.              +52 °C

50%
min.             ~54 °C
max.          |O ac
max.                        1  ]x

XX  '3!0

Page  2(h)



XX  1310 IMAcjE]NTENSIFIF,RTUBE. XX  13'0

`. -_ --------.-------.-----,----- ` ...----------------------------,-- I ------------------.-- _--___`   -

UNIFORMITY  (vignt.{ting and  shading)

When the input is unif`orm!y i!!`imij`ated wjlh light ha\`ing a  ci->}our  tem!ier€iture

of 2850  K3  the  e'titpu{  juniinaiicc  varies  !€,ss  th;in  i  to  0,5  ov'er  a  c,ii.cula!.  il-!put

are{i  ;_'i  38  nmL

Gn {.}xis tb€, output iLimina!ice is mol.€ than 0,67 times the m€ixinli!nt[ !i!minance.

The `.'arjations in  ci`itput luminailce fall wit}iin the tolef.inc`e .area Show'n  below.

UNIFORMITY {spots)

The n`imber of spotst cxc€eding a contrast \\'ilh their surrc}tlnding iirc:,I  tif .io %,
r}s`S  or  equal  ttj  the  numbers  indicated  in  tile  t{``ble  bclcjw,  The  sir.e  ot` non,

Cli.cular  spots  is  de{ermi!Ied  on  tbin  basis  of eq`lal  are;3  to  L`ircul.1r  spots.  `t\'i}en

the  distance  bet\\'een  two  :ipots  js  lc-ss  th.in  the  niaximum  dimeiision  or either
spot.  the  tw.a  sp[i{s  ars ct}nsidercd  a`  (tne  spot.

Nov€mbgr  1976



XX  1310

r----A----+

lMAGE INT£NSIFIER TUBE,

___ .--.--.---- 7 ---.--.---,--- ` -------.- _._qu rty` _ _

m!lxjmum  number  c2f siiots
T____

jsize  iif spots      i   vi'i}h!n

On  Output

loo---I 25  prm

^75-loo '£m
50-  75 ,`€m
25--  50 /,in

<  25 /,'m

£j   i 5  mlT'

XX  !310

i;i;;::::`ieb;yn{£     j!     it'{!,;h§:::cd;{e:a:`d

0
1

2
5

mjnima!
millimal

G

I

4
9

mjnimai

minimal~__~___i

EN\.'lRONMENT.AL  CONDITE{)NS

Sh()cks

See  genc!-al  notes

Vi[}ralion

See general  notes

Tenipertifure
See  general  notes.  The  operational  tests,  steps  2  and  5,  slia}!  bg  exalt.ided.  The

relativc  humidity  at  -+ 54 CC shall  not  exceed  50 %.

Zii]

November  19'./6

`in --.--,------,- ' ------,,-- ` -... + --.-. r .---. _ , _.

Page 5



XX  1310 IMAC!E INTENSIFIER T`JBE XX  ]310

_`--_..-_---.`---r---`----.-,----,--..--y-.--.---x----------.-,,----~---..-----,--.--.---,.--.--.--.--I-------,---.-,--`..I---------_

NOTES

i    A!!   racfii  (r)  and  dianiett`rs  (f,`)  7.efcr   i(J  input.

2   Enpul ceiitre and  out!tu{ centre are specified  b}r  refer€nc.{i  circ!€i5  ancl  r¢`fei.ttn€c

p!:tiles  as  i!1dicatcd  on  the  out{inc  df¢"jng.

Eziiil

ZiiiE

No\'emhor  1976
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A

IMAG£Ir`TF.fisi.i:iERTUBE

8__i         65,6 i

NLf`Lsrf7|3
f`nnex   PT

__           _                                                   ___

-65-

-T---.-.-.-------__-
=E:i:+--n--?:i--J

i

8 i ,45-.-+--+:~-'-_,il-+---ul-`=

_.__--:_-_...L

E=:iEI
!L,

r--i-;
i

--::-i:--

L

N

a
P

Q

R

_~__.i7i._i
+-------4J?i-+-

)--+------+-
ii

67,0

70,7

T
--.-------+.
2,45         i__.`_-T-
3$9!-+--

-...--+--.--...-.„------,-.-'-,--..~

iiJ5-`:i+-
a    cO,9

¢    47,65

¢    38,0

-_`
T

i
a    62,4

f¥      6i,i

¢    47,85---..------i-.--+
___-_~_-vurT-._-_-_

co     50,4

®     59.5

---------- + ~ ------- `!--L
i   ._ ..-.  '1 ....   __    .   i.

November  1976

.£'      50,8              i

nd  --.. I   i,53

Ii-_3-¥__+iI..,--.I-----.--`,-----
#    59.7

:i_64+4__+
!42'8.3

780

r.    64.2        (

----.--`_i

EEEEIEI
+-----------i

.   _.   `.I

Page 7



XX  1310 IMAGE INTENSIFIER TUBE XX  13]0

]!¥*ulG

J

ILI

LL

i

E!.a

I

iD€0
I

i -|ii
fu

I
-.;,       7,(,I-

(

:T+-\i
+`-rS =.  .   -rty

i

L._-----I--------
_i

i-_-
C

£ D
I.1

I

8
A q}CtoCL-`'

November  }976
ed=p _-----.--L-------,~-----.--...-,-`--.-.--'---..-------.--.---.-..n-.---.----try.-----.--'--------_-_._-

Page 8



XX  i3„ IMAGE INTENSIFIER TUBE

QUIC`K  REF-ERENCE  DATA

X. X  1 3 i I

_--    `   I--i

Elec{ros{aticall}'  focussed   tube   `+'jth  fibre-oi)tic  iiiput   €tnd  glass  output

window..

Useful  !riput  and  ou{pul  diameter
Minim`im  ltiminance  gain

Supply `,oltage
O\'erall  dimensitins {approx.)
V+.'eigi,I  (`l!,,proxJL-----.--...1=--------.------._

lil
IT\.  JT

F!bfe-optic  window
Usefu}  diameter
Nu}nerjca!  aperture
PhQtocathode
Input  sensiti`'ity {mecisured  on  ,i<?  28 mm)

at 2850 K
at    800K
at    850K

OUTP|,'T

f].lass window
Refrac{ive  index
Nominal  \\'indow  {}iickn€ss

U- diameter
Phosphor
screen  ou{`put c{ilour

Screen  pgrsislanc`€

_.__-.--.----.I---`-I---.---.---_._..

NGvem{ier  }976

40 and  13  mm
450 cd  .  m~2  `  !x-I

16kv
£  8S   :<   85 mm

285g

40mm
I

S25

min.                2cO  /{A.  !nrj
min.                      13r"A.   W~1

min.                       8  /`A.   W.,-I

see  cn.}t]inc  dr&\+'ir?,€!,

see  ou{liiie  dra\+iT}g

i3mm
P2fi

green,/y€llow
medium,/short

_  vJ ----- ~`-`.."r ---- I ---... I --.- A --.--. `-I ,----.--..--,-- `---_~\.__

Page  i
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X*  131] lMAf]E INTENS] FIER TUBE
XX  1311

_---.-------.-+-------..,-`---(----._._
TRANLSFER  (at  I}ominai  operating  L`ondi{!'o!is}

LHminance gain  (,u3  28 mm,  2850 K`
input  ii!uminance  max.   !o-2 lux)

Rfso!utiorE

Or!  axis

at r -  !0 mm
at  r  ---=  20 mm

Mc.dula€ion.  trat}sfer  ton  axjs}

::AS:;1;,';::
i!t  50     lp/,mm

Veiling  gl`q,.a

Magnification  ton  axis}

Distortion  (`at  I  ==.   16  mm}

Equi\`ali`nt  bac;kgrounci  i!himinati(in

(f3  28 n)in.  2850 K)

Axial  S€centricjty {s€e  note  2}

NOMiNAI~ QPERATrNG c`("'I)iTjoN,a

Siliip!}i  i.oi,.age

Ambjciit  temri€r{iturc

H^j.iN`GVAl,UES

Surir,Lvvo!tzigc

Ambient  iemperalurf {oper=i{ifinal)

Am-blent  temper£`ture {stoi.a.gc)

Tltput  i]lu]Tti!ta!ir€

-._.'_ _ --,.-- ` .---- i --,-----,-.--.- __ . -.

No\tember  1976

I}1in.                   450cd  ,  in-`2.  lx~!

ty.P.                  95         !p.mnrj

t,,P,               95       !p,mnrl
typ.                    70         ii'.mm--i

mi]1.                   80

rni?1.           -           55

ruin.                 20

J|1:-ix,                      7,5

nllr3.                      S`285

m{ix.                  0`295

max.                 7,5      %
i,+,p-                      f''2.        ,"Lx

lnax,     ,             0,4       ,£,1,i:

pro``ided  tli€  b{1i`kgroLlnd  i`q
t!itiform  and  stable

max.                0,5      mm

j6kv
-(  21)  `'C

max.                     18  kv

mir`,                -~54  '.C
max.                +^52  °C

min.               --54 ¢C
r}ltr!*-.                     . +40  0{=

;11ti},                        „x

ed.=FS cc,~-` .--- ~ -.-,--.-,----- I,~ , --  ' -------..--. `-_,___

PflgLh  ,2



XX  1311 IMAGE INTEh`srFIER TUBE
?#X  !311

__-------------------.-----,---------`._
UNIFORMITY {'`Jjgnetting and  shading)

Wbsi}tbeinputisuniftSrmlyil{umjnatedwjtbligl}thaviligaco!our{emperature
of 2850 K. the output iuminance varies less than  I  to  0>5  over  a  circular  input
area  zJ  38 mm.
Onaxistkeoutputluminancei'smQfe!han0,67timesthemaAimumlumina!ice.
The variatj(jns in output !uminance fan within the tolerance area sfio`vli below.

19

Radius {mm)

UNIFORMITY {,spots}

:Pap5uo:beeqru°a:St%°:i'ec£::en:g';nr::n%?cnattr::i,':'j::eti:I:,:`u::iou,:.d|n}:ga:I:zaeQ{,ff3,:a:i5:
circular spots determined on the basis of equal area to circulai. spots. Wheri the
distaiice betufeen t\`'o Spots is !t`ss than the maximum dimensioii of fi"`L'r spet,
the two spots are considcl.ed as one spot.

__------------_-
No`Iembgr  1976

-_-------.-,`--I------`----._
Page 3



x-I,¥  I .? 1 I

size  of S+n{)ts

On  €)u'put

>]25

I

IMAGE lr`'TENSIFi£R TUBE

+----T

---:.-_-`

lou-125 /`m

iiE5--loo ,``m,
0--  75 /`m

25-  50 /`m

XX  1311

in.iximt"n l"mber of spots    ---- ~ ---. |

:]`r,h5]:tin     (i             :I:I:hj:med£:e%a};d

---i_.--_:¥fg¥¥
0
0
I

2
3

__~_thii.23.i:`PL!¥.jl£¥£LL_

0
i

2

5

mjnimai

minjmai

T----rty-___-i
\+'ithin  area

houndeii by
#  30 mm and

-Li-ioLin-I-__

E`,}qrv!RONMEle'l`ALCONDI'I.IONS

Shocks
See  gen€ra]  notes

Vib'.aiioll

See general notes

Tef}ipera{ui.a

See general  notes.
The  operational  tests,  steps  2  and  5,  sha}!  b£ Sxc!uded.-

_- _-r --------.-------. _._

No`¥Jgmber  1976

~ _ ---- i-` .-.-..----- I-~---_ .._

Page 4



XX  13!1

Ziil

EiiE

IMAGE ITriTENS{rlER TUBE XX  L?1I

NOTES

i   All  I.adii  {!.}  and  diameters  (;-Jj  refer  lo  irlpu{.

#Lf|J:iJ7/3
Annex   PT

-69-

2  Ir?!put  centre  ants   oLiiput  ceji€re  art-  spec,ified  by  a  refereltce  circle  and   a
rfferL.nee p!ar!g as in{!icfited  on  the  fjut!ine drawing.

Nove'mber  i976 Page 5
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L

IMAGE INTENSIFIER TUBE

NL!TSJ713
Annex   PT

-70-

E
..     i?    .     .      .`       -.,

-;..-.

I
L`-
!F

A   -   `-  ;-i .----

._..._rTjap: ..... ____i,        note                 ~_
82.5__..--_----.-...-.r--.----.--+..--------------
26,05               iir-i3-xi ____-+
73,0                 ;          length  itf

LX            3,5

3,0

LJj±__i
(-=.---+,---nfgpL----`-

C,i+........._..._...._..._..._,.._-.-----.-i-----=L---+-.--

-__T`_--i-----+

R

a:f3--+-~~~£:~:£-~+~?%€!~({j:h;3`33-`:_;8)2
2,4

--__fro_._`+_-__,__,-----L--5,3                                               5.7

4'G                                             5,0                  \

5,8                                         6,2'--``-I--`'----r-'-=---_-__._--_T__iJ'(i
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I
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#       21,8

lr.?         50,4

gr        56,a

9       59.4

HHEE±
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(-2x)

i
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¢       64.9
2;53

iiiiiifi_

22,2        i_

9      64,3
¢       62,5

ed=p
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I          see sop. drawing
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XX  1340 IMAGE INTENSIFIER TUBE

QUICK  REFERENCE  DATA

XX  1340

Eiectrostatica]!y   focussed   dis€ortion   correct.ed   three-stage   tube   with
fibre..optic input and  output window.
The  tube  is  protected  against  visible  defects  resulting  from  local  }iigh
light .intensiti€s of short di!.fatiQn  which  may occur  wheii  {Ietonatioms  of

armour pierci!ig a,mmunition  are imaged on  the  photocathode whj}e  the
tube  is  operating.

fie tubes internal power. supply has  hoeen  d€sign€d  to  be indepe!ideiit of
anges iri battery voltages and has an impi.o\'ed ABC` and em'ironmen{a!

tempcrat`ure char&cteristic.
The  XX  1340 tube is fully  interchangeable  u`ith  the  XX  i i36  or equiva-
lent  tube.  Equipment  ciesign€d  for  XX   1136  oi.  eqLiivalent  tulle  ca{]  b£*

equipped  with  XX  1340  tubes,  requiring  no  modifications.
l;sefu!  input  and  ou[pu€  diameter
Minimum  ]uminancg  gain
Supply voit#ge
Overan  dimensions  {approx.  !€ngth  &  diam,)
Weight (appro.i.)

INPUT

Fibre-optic  w'indow-

Useful  diarme{er

Numeric{ri!  aper{urc

?nr:::i::t:v:it}.  {measured on  a  127 mm)
at  2850 K                       min.
a€ 800 nm                       min.
at 850 rim                       min.

No\Jember  !976
d=p

18  and  18  mm

16.500  cd  .   m~.2  `   1x-'!

2,65 V
147  x   53  mm

I |q in in
I

S25

250 /fA .1m-I

20 rnA . W--I

15  rnA .  W--I

-__  _    _  -------                    _     __   __

Page  I



XX   13411 Ih1,AGE  INTf_NSIFIF.R  TljBE XX  '340

`__ ------.----- ` I-i ---------.------ ` ---.--- y .--.----.--- ` -----.--- I .-----------,----------------- __ , I

OUTPUT

Pi.i.`lec{€d  fibi.¢`-optic  \vindo\`'

Usctflll  di:inleter

Rot.r{}c{i\'L.  i!idi`x  n\,i

\\'`;ndo\\`thiL`kiit`ss

Phc±sphor

Si`!.eon  c}utput  co!ciur

:?fq::
persistatice

t1umim`nc`t} nl il `\ '

TRANsrF.R  tat  !iominai  opgr&ting i`Qnditions}

Ltimi!talici` g;tin (:'   !2,7 mm,  2$5(`)  K,                 min.

jnpui  il!uminancc.  max.   Io~3  ill.x|

Re`stllutic,i,.

on  axis
at  r  T.-   7  mm

i\z!oduiii{itin  transfer  {oii  a<`is)

cat      7,5   !i},i,.mm

`2!   16.0  ip,'mm

a,tt  20,0  lr,/,,mm

MagiiifiL`atiiiii  (oil   i}xis}

Disttii.tio!i  (r    -``.    7  mm}

(f¢rT`;!t;t!,i:]]:a2C;:a:)r{il!,n{"iiminatio„
Veiling  ghri=

Axialec`t`t`!"rici{\'

Unifoimiit\.

Nit\'eniber  !976

nl I i.i .

mi,,'

min.

mirl.

!i)ii\^

'11  i  i  I  .

nl iix ,

n`' !! L{ ,I

typ.

'n :i. X .

nl i,i }\ .

nla-tl.

see  p&8,e  4

!8mm
si`c    o`!tli£`c    dra\`'ing

see    ++Ei€line    d!.a\yiftg

P20

green,,')'£,ilow
medium/short
500  cd   .   !11-2

I(`,5{111  cd   .   in--2  .   |x-I

37            !p.  mm-i

32              ip  t  r,`1m.-i

7C,        a/;,

40         ?/1`

25         I:,,,:

0.82

0,90

P;lg,3  2



jcx  13.;S IMAGE INTE}'i'S;F:Elt     ugE XX  ]340

FLASH PROTECTION

In order to §imuiate the light bursts ol` high intensity and short duration which
may  occur  at  the  detonation  of armour  piercing  ammunition  in  laboratory
tests for the inspection of the image intensifiers ability to withstand the adverse
effects of such light bursts, test set-ups ha\'e been defined as folloviJs :

I   A  2   x  3,5  mm  filament  of  a  loo  Watt  quartz-iodilie  lamp,  operating  at
simulated  colour  tsmperatures  of either  3500  K  or  25cO  K  is  imaged  on

A      ihephotocathodeofthe image intciisifier resulting in an imagearcaofo,3 mm2
±  0,I  mm2 and  a luminous  flux  of approx.  0,62 lm (fit 35cO K) or 0,38  lm
(at 2500 K).
The  flashes  are  generated  with a shutter dice,  operating ill the  light  beain,

giving  light  pulses  of  approx.  8,6 msec,  duration.  The  pulses  §ha!l  have  a
triangular shape and either a short rise time  of 0,6  msec.  (a{  3500  K)  or  a
long rise time of approx.  8,0 msec,  (at 2500 K};  see fig.  land fig.  2.

2  A xenon flash tube, colourtemperature 55cO K is imaged on  the input of the
image intensifier resulting in  an  image  area  of  1   mm2  and  a  luminous  flux
of approx. 28 lm.
The flash duration is  I  !risec.  approx.

luminous
flux  (lm)

Eiiiil

Fig.   I.

`ovember  1976

time {msec.)

d=p
r'age  2(a)
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XX  ]340

luminous
fll,x  (!nl)

Fig.  2.

IMAGE  }N-I   '  `SIFIER.TUBE
XX  1340

An   image   intensifier   when   iiispected   under   nominal   operating   Conditions
shall  meet  the specifications (uniformity,  spo{sj  when  the  image intensifier has
beensubjectedtoligh€burstsasgeneratedwiththeabovedescribed{estset-ups,
each burst at a different spot of the  image intensifiers input.
Between the bursts a regeneration time of at least 5 see. should  be allo\`'ed for.
In  this test a but.st lias to be tmdersto¢d as series of up to  }0 light flashes at a
rate of  10  per see.
The image intensifier shan  not show. ally decrease in resolution,  when the input
illumiiian.cc on  the photocathode is  increased  up to  I  !ux.

7vember  1976
ed=p

!'age  2(bi



XX  1340 lMAGE INTENSIFIER TUBE

OPERATING CONDITloNS

Supply voltage

Input current
Ambient {cmperature

Eiil

LIMITING VALUES

Supply voltage
input illumination tat extended and
unli.ui {ii €jLpOsure/

Ambient temperature (operation)

Am blent temperature (storage)

Reverse polarity time

EiEI

November  ]976

max`

XX  1340

Page 3



XX  ]340 IMAGE INTENSIFIER TUBE. XX  1340

UNIFORMITY

Vjgnetting and  `jhadiiig

When the input is up.iformlyilluminated with  light  with  a  colour  temperature ot-
2850 K the output luminance uniformity \Jaries; variations in output luminance
overacircula.rinputareaof¢]7mmfa}!witliinthetolei.ancebandshownbelow.

radius (mm)

SpotsA
The  jlumber  of  spots,  exceeding  a  t`ontrast  with  their  surroundi!ig  area  of
30 {;€,  is I€ss  or eqtia!  to  the numbers indicalcd in  the  table below,  The  size  of
nan-cji.culai.  apots  is  determined  on  the  biisis  of €q`ia!  area  to  circular  spots.
When  the distance between  t\\'o  spots  is  less  than  the maximum  dimension  of
either spot the t\`'.o spots are considered as one spot.

I

q
an

I

No`'e]rib.=r  1976



XX  1340

size  o!- spots
On  Outp'Ji

;+
25_3o6 `;i  I

;:':``    :.50~225 pen

=7¥L

IMAGE.  INTENSIFIER TUBE

maximum number of spots

mT within-aiFa~~|lrmiT-ai=
bounded  by
1;;  5,6 mm  and

i=,_7L==J
0
I

3

9
30

minimal

z,  14,7 mm
g  17'8 mm-iiiE

0
2
8

18

40
minimal

ENVIRONMENTAL CONDITIONS

Refer  to  `General  notes'  for  test  methods  t.a  check  whether  the  tubes  wjii
withstand  adverse  environmelita!  conditions.  These  tesfs,  which  are  based  on
tests  as described  in  MIL-I-55553  (EL),  are  adapted  to  be  more  practicable.

Othertestmethodswhichdiffer§lightlyfromD.E.P.'sstandardizedtestmethods
can  be found  €n:

a   M]L-I-55553  (EL) Of  20-02-1970
For
Vibration  test
Eii=,

Shock test

Environmental temperature

N€  '`JepAibgr  1976

refer to
para  3.10 (requirements) and
para 4.6a4.  (test)
refer to

para  3.11  (requirements) and
para 4.6.5. (test)
refer to
para 3.12 (fequirements} and
papa 4.6.6.  (test}

ed=p
'#€5
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XX   1340

_--,-,`--.--
IMAf }E  INTENSIFIER  TL 3F.

XX   1340

b   A   sched'dle  foI.  {es{s,  derived  fr{im  german  military  requirem€nis  which  i.i

specified  €is  fo!Io\\.§ :

Test
Dry  hs!tt
Low lgmpe!`alure

Temp.  change (slo\`')

7ip.  shock
+        .'h.   sh.QL`k

Vib!.i}tion
_   _  -\  -,,. ~''    ``,   ,,a,   \,ul!u.   ,i*Tesl  condi{io!is,  including  operation<1I  c`ondi{ions,  are  performed  without

il}t!mintition  of the  image  intensifier.q  input.

NOTE

Reqtiirement
D} N  58 390, BL2, test cond.  I i . I * .ind i I ,2
VG    58390,   8].2,   test   cond.    !0,3*   and

10.4

VG  58390.  81.2,  test  cond.  i4.2

VG 58390,  BJ.2,  test  cond,   i5.2
VG 95210 {V),  81.  28,  test  cot`d.  8*

VG 95210 (V),  81.   !9,  test  cond.  A

An  radii  (`r}  aiid  diameters  (5}  refe.+  to  input

POWERSUPPLY  CHARAC`TERISTZCS

i   Temperature inf}uenges on  tube gain.

The   influenL`e   of  eli\.iro!3mei`tal   temperature   has   been   reduced   by  using
a  speciall}' designed  po\\'ersupply.  Chtil`ges  ii.  tube  gain,  dut'  to  a deviation

of{heoperatingtempera{ur€fromi}ominaitemperalureare.`maHcompaired
\+'ith   gain   Cllan8es  \\.hick   might   occur   ii}   tubes   fitted    uf;th    a   f`f`n`J^.i+:^n^i

occt!I.   ill   tubes   fitted   with   a   conveittionai

fl\'el.Supply.  (See als{9 fig.  3. )
2       .iiiH.ersus  bat{gry  life.

The   image   int€!isifiers   p{i\tersiippi}f   has   been   ci€signed   {o   reduce   the   in-

fiL!cm`   elf  the   ba€1ery   vo!{.ige   oil   t{ibe   gaiii.   Siiicc`   this   \Jt!ltagi`   decreases

during  batt€r}'  life.  the  gain  of a  c{)i-I\'entional  tube  also  decreases.

The  XX  1340  po\+'ersupply  guarantees  an  i`lmost  consta["  gaj3t  c\J.eii  \`Jhen
lhe batt€i'y-v{iltage `'.tries bclween 3,2 Volts {as witl.  two  ne`v  i ,5 V batteries}

to 2t2 Volts (as \+'ith neflrly exhausted  batteries).

(See also fig. 4  and  5,)

NJj\/'cmber  19%i



XX  1340 i MACE INTENSIFIER TUBE XX   `;   ,40

3  ABC an{!  MOB.
The  output  iumii}anc€  of XX   1340  tubes  \vi!!  never  e.xceed  a  n`iaximLim  of
5cO cd  . in--2.  This  prevents  bl}ndiiig cif the  {tbs€rveL  which  o{hei.i+'ise  mighl

occur at high  input  iliumirtance levels.
Furtbermore, a§ can  be deri\Jed from fig. 6, the automatic brightnes`g control

{ABC)   keeps   the   output   luminancg   \`Jithii-I   prat`ti¢ai   limits  at   high   input
i]luminat,ion.

EiE

-50

ng. 3 : Cain vs. Temperaiurc

November  t976

Temp.  (OC)
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2,2                             2.65
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_-------.----.-.-.--)--.-.--`----...----------------___
ouTpuT LUMINAr`'cE. a

A
'J  a  max.

Eii=

NLlysJ7 13 -
Annex   PT

Emax                              lo Er"x.

i.ig. 6:  ABc and  MOB   Characte!.is{ie.                   INPUT rLLUMINATI0N,  E

November  1976
d=p
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Annex   PT
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!45

0.f)9

L8

().i

i50

(),83

2.;*

().3

I.7

3.7

52.6                  I               '      52,8,

•-.       46,7

•,      35,3

Eii
1

__-'` i ..----.. A..-I .----.-.---- I--
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43,6

I.47

(),8

8{J

4r),9

-      35,7

2(i.8

43.0

I . 5, 7

I.4

C)  I  -,
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