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MILITARY SPECIFICATION

LENS ASSEMBLY, OBJECTIVE, 155MM AN/TVS-5

This specification is approved for use by CECOM, Department of the Army,
and is available for use by all Departments and Agencies of the Department of
Defense.

1. SCOPE

1.1 Scope. This specification covers the lLens Assembly, Objective,
155mm AN/TVS-5 (see 6.1), which is referred to herein as the objective lens.

2. APPLICABLE DOCUMENTS

2,1 Government documents.

2.1.1 Specifications, standards and handbooks. The following

specifications, standards and handbooks form a part of this document to

the extent specified herein. Unless otherwise specified, the issues of
these documents shall be those listed in the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation.

SPECIFICATIONS
MILITARY
MIL-P-11268 - Parts, Materials, and Processes Used in
Electronic Equipment
MIL-0-13830 - Optical Components for Fire Control

Instrument; General Specification Governing
the Manufacture, Assembly, and Inspection of

Beneficial comments (recommendations, additions, deletions} and any
pertinent data which may be of use in improving this document should be
addressed to: HQ, USA Communications-Electronics Command, ATTN: AMSEL-ED-
TO Fort Monmouth NJ 07703-5000 by using the self-addressed Standardization
Document Improvement Proposal (DD Form 1426) appearing at the end of this
document or by letter.

AMSC N/A FSC 5855

DISTRIBUTION STATEMENT A. Approved for public release; distribution is
unlimited.
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STANDARDS
MILITARY

MIL-STD-150 - Photographic Lenses

MIL-STD-171 - Finishing of Metal and Wood Surfaces

MIL-S5TD-202 - Test Methods for Electronics and Electrical
Component Parts

MIL-STD-454 - Standard General Requirements for Electrical
Equipment

MIL-STD-810 - Environmental Test Methods

(Unless otherwise indicated, coples of federal and military
specifications, standards and handbooks are available from the Naval
Publications and Forms Center, (ATTN: NPODS), 5801 Tabor Avenue,
Philadelphia, PA 19120-5099).

2.1.2 QOther Govermment documents, drawifigs an d pubjicatrions. The

following other Government documents, drawings and publications form a part
of this document to the extent specified herein. Unless otherwise specified,
the issues are those cited in the solicitation.

DRAWINGS
USA COMMUNICATIONS-ELECTRONICS COMMAND

SM-B-850131 - Lens Assembly, Objective, AN/TVS-5
(Copies of specifications, standards, drawings, and publications required
by contractors in connection with specific procurement functions should be

obtained from the procuring activity or as directed by the contracting
officer.)

2.2 0Order of precedence. 1In the event of a conflict between the text
of this document and the references cited herein, the text of this document
takes precedence. Nothing in this document, however, supersedes applicable
laws and regulations unless a specific exemption has been obtained,

3. REQUIREMENTS

3.1 Description. The Lens Assembly Objective is part of the Night
Vision Sight, Crew Served Weapon, AN/TVS-5.

3.2 Qualifjcatjop. Furnished under this specification shall be product
which are authorized by the Government as Qualified Products (see 3.10.4).

3.2.1 ]Initial vroduction testing. When specified in the contract or
purchase order, the contractor shall furnish first article objective lenses in
accordance with 4.3,
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3.3 Copstruction. The objective lens shall be constructed in accordance
with SM-B-850131 and all provisions of this specification as specified herein.
Unless otherwise specified, treatment and painting shall conform to MIL-STD-
171.

3.4 Material. Material shall be as specified herein and as shown on the
applicable drawings. Material not specified shall be selected by the
contractor, shall be subject to all provisions of this specification and shall

o a v = MT
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3.5 Components. The objective lens shall consist of optical components
assembled within a housing as specified on the drawing.

3.6 Performance characteristics.
3.6.1 Equjivalent focal length. The equivalent focal length of the

objective lens shall be 155 mm, #1 mm.

3.6.2 Flange focal distance. The flange focal distance shall be 1.20
mm, +0.50 mm.

3.6.3 TI-number. The T-number of the objective lens shall not be greater
than T/1.70 measured with a $-20 extended red (ER) (see Figure 1)
photomultiplier tube and a 2854, +200 kelvin (K) light source.

3.6.4 Veiling glare/stray light. The veiling glare/stray light

luminance contribution shall not be greater than 2.5 percent of total
illumination when viewing a black spot subtending 1° in the field of view
centered in a uniformly illuminated 180° field.

3.6.5 Linear distortion. The linear distortion of the objective lens
shall be less than 2 percent pincushion at the edge of the 25 mm format.

3.6.6 Field of view. The field of view of the objective lens shall be a
minimum of 156 milliradians when measured across a 25 mm format.

3.6.7 Relative illumination. The relative illumination of the image
formed by the objective lens shall not vary across the 25 mm format by more

than +B0 percent of maximum value.

3.6.8 odulation transfer func . The modulation transfer function
(MTF) shall meet the requirements of Figures 2 and 3 vwhen measured on-axis and
off-axis (2/3 field) all in the same focal plane. The measurement shall be
made over the spectral band as defined in Figure 1.

3.6.9 Reticle movement. Two external control knobs shall control the
position of the reticle pattern viewed by the observer using the sight. One
control shall move the reticle pattern in azimuth; another control shall move
the reticle pattern in elevation. An adjustment made by turning one control
shall not cause the reticle to deviate from a straight line of travel by more
than 0.5 milliradian. Adjustment will be apparent to the operator by tactile

indexing with audible clicks.

w
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3.6.9.1 Adjustment accuracy. Each click of either adjustment control
shall displace the reticle pattern 0.25 #0.04 milliradian,

1.6.9.2 Reticle excurcsion The reticle ad

..... Reticle excursion. The retic djustment contrels shall move
the reticle a minimum of 2.5° in any direction from the optical axis

3.6.9.3 Torque. The dynamic torque required to adjust the reticle
position shall be between 0.5 and 4.0 inch pounds.

3.6.9.4 Rotationa ement. The reticle shall not appear rotated more
than 1° from its proper orientation.

3.7 Environmental.

3.7.1 Y¥ibratjon. The objective lens shall not be damaged (see 6.3) by
simple harmonic motion having an amplitude of 0.015 inch, (0.03 inch total
excursion) with the frequency being varied between 5 and 55 hertz (Hz).

3.7.2 High temperature storage and operatjon. The objective lens shall
not be damaged by storage in any temperature from +23° to +68°C.

3.7.3 Lowv temperature storage and operation. The objective lens shall
not be damaged by storage at any temperature from +23% to -51“C and shall
operate as specified herein at any temperature from +23° to -51°C.

3.7.4 Apltitude. The objective lens shall not be damaged when operated
at a pressure equivalent to 10,000 feet altltude above sea level.

3.7.5 Temperature shock. The objective lens shall not be damaged after
being subjected to temperature changes between +23° and +68°C in 5 minutes
and between +23°2 and -51°C in 5 minutes.

3.7.6 Humidity. The objective lens shall not be damaged when subjected
to an atmosphere with relative humidity of 95, 45 percent over a temperature
range of +20°C to +68°C,

3.7.7 Immersjon. The objective lens shall not be damaged after being
immersed in fresh water to a depth of not less than 3 feet for a period of not
less than 30 minutes.

3.7.8 High intensitv shaclk, The ohiesctive leans

s LTS =a¥ & at

a sequence of shocks applied in each direction along each of 3 mutuall
perpendicular axes (horizontal, vertical, and coptical axis when the reticle
pattern is erect). The shocks shall be half sine pulses and shall have a time
duration of &4 milliseconds, +5 percent. Shock pulses applied along the axes
horizontal and perpendicular to the optical axis shall have a peak amplitude
of 50 g's (see 3.10.2), +15 percent. Shock pulses applled along the optical
axis shall have a peak amplitude of 100, +15 g's.
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3.8 Marking. Unless otherwise specified, the objective lens and all
components shall be marked per MIL-M-13231.
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3.9 WYorkmanship. All objectives shall be free from cracks, splits, cold
flow, shrinkage, inclusions, porosity, or any similar characteristics.
Threads shall be full and undamaged for the entire length or depth as required
on the applicable drawing. Objectives shall be free from burrs and shall be
free from ships, dirt, grease, rust, corrosion, or any embedded foreign
material. The cleaning methods used shall not damage any of the objectives,
nor shall the parts be contaminated by the cleaning agent. Optical quality
requirements defined as scratches, digs, edge chips, bubbles, coating defects

and cementing defects shall be in accordance with MIL-0-13830 except that

inspection of optical cleanliness shall be with the unaided eye (without 3X
mangification). All moving parts and adjustments shall be examined to insure |
that they move freely throughout their entire range without sticking, binding,
or creeping. The requirements of MIL-STD-454, Requirement 9, shall apply
unless otherwise specified.

3.10 Technical interpretations. The following technical interpretations

are, when referenced in sections 3, 4, or 5, mandatory for this specification.

3.10.1 pamage. Breakage, loosening, shifting, evidence of corrosion or
failure of any finish, hardware, comnnection or component; leakage or
condensation of moisture within the objective lens; or degradation in input or
output characteristics.

3.10.2 rg". "g" is defined as an acceleration or deceleration of 32.17
feet per second per second.

3.10.3 Room temperature. Room temperature is defined as +23°C, + 3°C.

3.10.4 Qualified product. A product which has successfully met all of
the requirements of an IPT or first article witnessed by the procuring
activicty.

4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibjlitv for inspection. Unless otherwise specified in the

contract, the contractor is responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the
contract, the contractor may use his own or any other facilities suitable

for the performance of the inspection requirements specified herein, unless
disapproved by the Government. The Govermment reserves the right to perform
any of the inspections set forth in the specification where such inspections
are deemed necessary to assure that supplies and services conform to
prescribed requirements.

4.1.1 Responsibility for compliance. All items shall meet all
chu;LEﬁETt of section 3 and 5. The iuaym.tisr. set forth in this

S Yi BT
specification shall not relieve the contractor of the responsibility of
ensuring that all products or supplies submitted to the Government for
acceptance comply with all requirements of the contract. Sampling inspection,
as part of manufacturing operations, is an acceptable practice to ascertain
conformance to requirements, however, this does not authorize submission of
known defective material, either indicated or actual, nor does it commit the
Government to accept defective material.

[¥)]
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4.1.2 Compenent d materjals ection. The supplier is responsible
for insuring that components and materials used are manufactured, examined and
tested in accordance with referenced specifications and standards as specified
herein.

4.2 Classification of ipspectjon. Inspection shall be classified as
follows:

a. Initial production testing (4.3).
b. Quality conformance inspection (4.5).
c¢. Packaging information (4.8).

4.3 lInitlal production testing.

4.3.1 Inspection. Each objective component shall be inspected in
process in accordance with the defects listed in Table I and per the
requirements of paragraph 3.2 and 3.3. Presence of one or more defects
shall be cause for rejection of that component.

TABLE I. nspect

Requirements
Performance requirements Screw thread Class 3 or better.
specified in notes load requirements for springs.
appearing on drawings. Lubrication requirements
Linear or diametrical including dry lubricants
tolerances of 0.002 finishes.
inch or less. Material hardness when
Angular dimension specified on drawings.

having a telerance of 15
minutes of arc or less
Machine finishes of 32
micro-inches RMS or finer.
Tolerances of position or
form 0.002 inch or less,

4.3.2 Tests. Following successful completion of the inspections
specified in 4.3.1, each IPT objective lens shall be subjected to all
ingpections in Table II. Failure of any inspection shall be cause for
rejection of that objective lens. Inspections may be performed in any
order.
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TABLE II. ductio est
Requirement Test

Inspection paragraph paragraph
Effective focal length 3.6.1 4.6.1
Flange focal distance 3.6.2 4.6.2
T-number 3.6.3 4.6.3
Veiling glare/stray light 3.6.4 4.6.4
Linear distortion 3.6.5 4.6.5
Field of view 3.6.6 4.6.6
Relative i1llumination 3.6.7 4.6.7
Meodulation transfer function 3.6.8 4.6.9
Reticle movement 3.6.9 4.6.10
Vibration 3.7.1 4.7.1
High temperature storage and 3.7.2 4.7.2

operation
Low temperature storage and 3.7.3 4.7.3
operation
Altitude 3.7.4 4.7.4
Temperature shock 3.7.5 4.7.5
Rumidity 3.7.6 4.7.6
Immersion 3.7.7 4.7.7
High intensity shock 3.7.8 4.7.8

4.3.3 Disposition of IPT samples. Disposition of IPT samples shall be
in accordance with the contract or purchase order.

4.4 Inspection conditions. Unless otherwise specified in the contract
or purchase order, inspections shall be performed as specified herein.
Tolerances on specified illumination levels shall be +10 percent. Neutral
density filters used in test equipment shall have a transmission
characteristics within 10 percent of the nominal filter transmission from 0.35
to 1.0 micrometer. When a collimator is used, equivalent focal length (EFL)
of the collimator shall be at least six times the EFL of the objective lens
under test. The clear aperture of the collimator must be six inches or
greater. Tolerance on 2854 K color temperature shall be +200 K. References
within environmental requirements and tests to "initial measurements",
"operate™, "pretest”, or "performance check during tests" shall be defined as
the modulation transfer function test.

4.5 a onformance inspection.
4.5.1 Group A inspection. Each objective lens that has passed the

inspections shall be inspected per Table III. Failure of any objective lens
to pass all the tests of Table III shall be cause for rejection of that
objective lens.
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TABLE 1I1. Group A inspectien.

Requirement Test
Inspection paragraph paragraph
Flange focal distance 3.6.2 4.6.2
Veiling glare/stray light 3.6.4 4.6.4
Modulation transfer function 3.6.8 4.6.8
4.5.2 Group B ipspection. Objective lenses which have passed the

inspections specified in 4.5.1 shall be formed into lots by the contractor.
Sample objective lenses shall be selected and subjected te the inspectien of

Table IV. Sampling shall be in accordance with the contract or purchase order
(see 6.2). Inspections may be performed in any order.

TABLE IV, ou e on.
Requirement Test
Inspection paragraph paragraph
Effective focal length 3.6.1 4.6.1
T-number 3.6.3 4.6.3
Linear distortion 3.6.5 4.6.5
Reticle movement 3.6.9 4.6.9
4.5.3 Group C inspection. Group C inspections shall he conducted on

objective lenses selected from lots which have passed the inspections in
4.5.2. The sample(s) shall be subjected to the inspections specified in
Table V. Samples shall be selected in accordance with the contract or

misvnhaoo
MHiwlias

Subgroup 1, immersion shall be last, and in Subgroup 2, humidity shall be
lasc.
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TABLE V. oup C ection.
Requirement Test

-Inspection paragraph paragraph
Subgroup 1

Vibration 3.7.1 4.7.1
High temperature storage and 3.7.2 4.7.2

operation

Low temperature storage and 3.7.3 4.7.3

operation

Immersion 3.7.7 4.7.7
Subgroup 2

High intensity shock 3.7.8 4.7.8
Temperature shock 3.7.5 4.7.5
Altitude 3.7.4 4.7.4
Humidity 3.7.6 4.7.6
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4.5.4 Group C failures. Actions required relative to Group C failures
shall be as specified in the contract or purchase order (see 6.2.g).

4.5.5 PDisposition of Group C inspection units. Any objective lenses

which have been subjected to Group C inspection shall be subjected (after
refurbishment if necessary) to the test of Tables III and IV prior to
acceptance. Failure of any test of Tables III and IV shall be cause to
reject that objective lens.

4.6 erformance characte tics.

4.6.1 Effective focal Jength. The objective lens is placed on a
goniometric table that includes a measuring microscope. The light source

is a collimated beam, with a pinhole or slit target, of sufficient bundle

size as to fill the lens under test at all possible field angles. A red
filter shall be used to filter the light source. The size of the pinhole/slit
width as geometrically projected through the lens under test shall not be
greater than 0.005mm. The microscope measuring ways are previously aligned
to the point source or slit source target. The effective focal length (EFL)
of the objective lens assembly is determined by measuring the image
translation produced by rotating the goniometer through an angle of % one (1)
degree. The EFL is the quotient of the difference in the measuring microescope
readings divided by two over the tangent of one degree. Failure to meet the
requirements of 3.6.1 shall constitute failure of this test.

4.6.2 Flange focal distance. The flange focal distance shall be
measured when measuring the on-axis MIF. The distance from the rear most
protruding surface to the image plane is the flange focal distance. Fallure
to meet the requirements of 3.6.2 shall constitute failure of this test.

4.6.3 T-number. The T-number is the equivalent f-number of a fictitious
lens having a 100% transmission that produces the same central photocathode
illumination, as the lens under test. The T-number is measured by placing
the lens between a collimated light source and integrating sphere
incorporating a detector. The signal level is measured. The signal level
must be 100:1 above background. The detector shall be in accordance with
Figure 1. The light source shall be a tungsten source operating at a color
temperature of 2856 (+ 200) degrees Kelvin. An iris diaphragm shall be placed
one focal length from the entrance of the sphere, and its diameter adjusted
until the signal level is the same as without the lens. The T-number is then,
the effective focal length, divided by the diameter of the iris diaphragm,

Failure to meet the requirements of 3.6.3 shall congstitute failure of this

A CAA AL - Rk S wa LTINS Ve =19 - W0 = = 484

test.

4.6.4 Veiling pglare/stray light. Veiling glare or stray light is the

percent energy that from a one hundred eighty (180) degree white surrounding
field enters a one degree black spot. The veiling glare shall be measured
with an integrating sphere where the lens under test is placed at the entrance
of the sphere on the sphere's equator and at 180 degrees from the entrance a
black spot is located. A radiometer consisting of a small pinhole (0.05mm)
shall be used over a detector apparatus. The radiance of the surrounding
sphere shall be greater than one hundred times the black spot.
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The aerial image of the sphere with the black spot is scanned for minimum
signal level (i.e. finding the black spot). The geometry of the scanning
pinhole relative to the detector position shall not be less than 120 degrees.

A 100% level is set by replacing the black spot with a white surface. With

the white spot removed the radiometric reading is the veiling glare. The
detector spectral response shall be in accordance with fi{gure 1. The source
shall be a tungsten source operating at a color temperarure of 2856 + 200

degrees Kelvin. Failure to meet the requirements of 3.6.4 shall constitute
failure of this test.

4.6.5 Linear distortion. Using the set-up as described for the
effective focal length test, measure the semi-field angle for a semi-field
height of plus and minus twelve and one-half (12.5) millimeters. Using the
average of the semi-field angle (sfa), the percent distortion is 100%(12.5-
efl*tan(sfa))/(efl*tan(sfa)). Fajilure to meet the requirements of paragraph
3.6.5 shall constitute failure of this test.

4.6.6 Field of view. Using twice the average semi-field angle (sfa),
measured in the linear distortion test (4.6.5) verify that this angle is equal
to or greater than 156 milliradians. Failure to meet the requirements of
3.6.6 shall constitute failure of this test.

4.6.7 Relative jllumjpation. The relative illumination shall be
measured with a set-up that consists of a collimated light source, goniometer,
and an integrating sphere incorporating a detector. The detector shall be in
accordance with Figure 1. The light source shall be a tungsten source
operating at a color temperature of 2856 (+ 200) degrees Kelvin. The relative
signal ratio as a function of angle to the axial signal, is the relative

illumination. Failure to meet the requirements of 3.6.7 shall conscitute
failure of this test.

4.6.8 Modulation transfer functjon correlation. The objective shall
be tested on an MTF apparatus that yields sine-wave MTF response. The MTF
apparatus shall have a light source operated at a color temperature of 2856
(£ 200) degrees Kelvin, and detector that i{s in accordance with Figure 1. (If
a microscope objective is used to relay the image of the objective lens, the
numerical aperture (NA) of the microscope objective shall not be less than
0.65). The MTIF apparatus shall allow the objective to be tested either
continuously or at a minimum of 4 distinct evenly distributed points from
0 to 40 1lp/mm. The area analyzed shall be at least 0.5 mm in diamecer. The

MT ana us zha e nerformed befora an PRy
calibration of the MIF apparatus shall be performed before the test data is

valid. The calibration procedure to be used is to measure the MIF of a known
size target (e.g. slit or pinhole). All references to size are Iin the aerial
image. The MTF of a pinhole is known mathematically as a first order Bessel
Function, MTF = (2J; (x))/ x where x = 3.1.4156 * (lp/mm)* (pinhole diameter
in mm). The MTIF of a pinhole goes to zero at a spatial frequency 1.22 times
its reciprocal diameter. The MIF of a slit is known mathematically as (sine
(x)) /(x), where x = 3.14156 * {lp/mm) * (slit width). The units for x is in
radians. The MIF of a slit goes to zero at a spatial frequency at its
reciprocal width. The procedure shall be to measure the MTF of the lens and
then measure the MTF of the lens with a very large pinhole/slit.

10
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In the case of microprocessor based MIF apparatus which correct feor the
pinhole/slit size, the size of the pinhole/slit entered into the computer
software, when measuring the lens with large pinhole/slit should not be
greater than 1/40 of the larger pinhole/slit. The geometrical size of the
image shall be 0.030mm + 0.001, at the aerial image. The size of the slit
shall be 0.025 + 0.001, at the aerial. The MTF of the large pinhole/slit can
be determined by taking the ratio of the MIF curves of the lens with large
pinhole/slit, divided by the MTF of the lens under test. Differences in
modulation of greater than three percent will invalidate the MIF results. See
Figure 6 for MTF as a function of spatial frequency and pinhole diameter/slit
width. Failure to meet the requirements of 3.6.8 shall constitute failure of
this test.

4.6.9 Modulation transfer function. The objective lens shall be tested

on a sine wave test pattern setup that utilizes an §-20 ER response
photomultiplier conforming to figure 1 and a tungsten illumination source
operated at 2854 K color temperature. (If a microscope objective is used to
relay the image of the objective lens, the numerical aperture (NA) of the
microscope objective shall be equal to or preater than 0.65 and magnification
not less than 20X). The pattern-collimator combination shall allow the
objective lens to be tested either continuously or at a minimum of 8 distinct,
evenly distributed points from 0 to 40 lp/mm including G lp/mm.

4.6.9.1 On-axis MTF. The objective lens shall be measured on-axis with
the lens in the normal operation orientation (reticle erect) and then rotated
about the optical axis 90° and re-measured in the same focal plane. Failure
of either measurement to meet requirements of 3.6.8 shall constitute failure

N - S W

6f Tnis test.

4.6.9.2 Off-axis MIF. Two off-axis measurements shall be made at 2/3
the semi-field angle, one radially and one tangentially, in the same focal
plane selected for the axial case. Failure to meet the requirements of 3.6.8
shall constitute failure of this test.

4.6.10 Reticle movemept. Mount the objective to an optical bench so
that a collimator target at infinity is projected into the assembly. The
collimator used must be of sufficient diameter to fill the aperture of the
objective. The targets of figures 4 and 5 may be combined. The mounting
plate to which the objective is secured shall be parallel to the target
horizontal reference within 6 minutes. The reticle may be illuminated by an
external source for ease of viewing. View the reticle image with a low-power
microscope.

4,6.10.1 Adjustment accuracy. With the reticle center on the crosshairs
of the target (figure 5), turn the reticle adjustment 20 clicks to the right
and observe the position of the reticle center relative to the two lines A and
B. Repeat measurement, moving the reticle 20 clicks to the left of the target
center. Repeat these measurements using the up and down reticle adjustment.
Failure of the center of the reticle pattern to fall between the two lines A
and B for any of the four observations shall constitute failure of this test.

11
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4.6.10.2 Retjcle excursion. With the reticle pattern at its center of
movement, aline the test target center crosshairs with the reticle. Turn the
azimuth adjustment until the center of the reticle reaches one extreme of the
59 circle and then back to the opposite side of the circle, Return the
reticle to the center of the circle, Repeat this procedure using the
elevation adjustment. Failure to the reticle to traverse the 5% circle or
evidence of one adjustment affecting the other or evidence of binding or
slipping of the reticle shall constitute failure of this test.

4.6.10.3 Torque. Using a torgue wrench and adapter, rotate the
elevation adjustment, first clockwise and then counterclockwise, and observe
the readings. Repeat this procedure for the azimuth adjustment. Failure of
any of the four torque readings to fall between 0.5 and 4 inch-pounds or
failure to hear the audible click or feel the tactile indexing shall
constitute fallure of this test.

4.6.10.4 Alignment. Place a target (figure 4) containing vertical and
horizontal reference lines vertically in the focal plane of the collimator.
Verify that the objective lens is level with respect to the mounting pad.
Center the reticle pattern on the target crosshairs. Failure of the reticle
pattern to maintain alinement with the reference lines within one degree shall
constitute failure of this test.

4.7 vironmental.

4.7.1 Vibration. The objective lens shall be subjected to Method 2014
of MIL-STD-202. The induced vibratory force shall be applied in each of 3
mutually perpendicular planes one of which is perpendicular to the optical
axis. The duration of vibration shall be 5 minutes in each plane. Any
evidence of damage (see 6.3) or fajilure to pass the modulation transfer
function test shall constitute failure of this test.

4.7.2 High temperature storage. The objective lens shall be subjected
to Test Method 501.1, Procedure I of MIL-STD-810. Storage temperature (Step
2) shall be +68°C for 6 hours duration. Any evidence of damage shall
constitute failure of this test.

6.7.3 low temperature storage. The objective lens shall be subjected to
Test Method 502.1, Procedure I of MIL-STD-810. Storage temperature (Step &4)

shall be -51°C for 9 hours. Any evidence of damage shall constitute failure
of this test.

4.7.4 Altitude. The objective lens shall be subjected to Test Method
500.1, Procedure I of MIL-STD-810 except that the minimum chamber pressure
shall be equivalent to 10,000 feet above sea level. Any evidence of damage
shall constitute failure of rhis test.

4.7.5 Temperature shock. With the objective lens initially at ambient
temperature, place it in a chamber which has an internal temperature of 65°C
and soak for 4 hours, Remove the abjective lens from the chamber and soak for
2 hours at room temperature. Place the objective lens in a chamber with an
internal temperature of -51°C and soak for 4 hours, Remove the objective lens
from the chamber and socak for 2 hours at room temperature.

12



Downloaded from http://www.everyspec.com

MIL-L-49367A(CR)

This constitutes one complete 12 hour cycle. Repeat the above cycle for a
total test time of 24 hours. Any evidence of damage shall constitute failure
of this test.

4.7.6 Humidity. The objective lens shall be subjected to Test Method
507.1, Procedure II of MIL-STD-810, except that the only two continuous 48
hour cycles shall be required. Any evidence of damage shall constitute
failure of this test.

4.7.7 JImmersion. The objective lens shall be subjected to Test Method
512.1, Procedure I of MIL-STD-810. Any evidence of water leakage shall
constitute fallure of this test.

4.7.8 High intepnsity shock. The objective lens shall be subjected to
Test Method 516.1, Procedure IV of MIL-STD-810 in accordance with Figure 516-

2.2. The shocks shall be half sine pulses having a time duration of 4
milliseconds, +5 percent and a peak amplitude of 100 g's, +15 g's except that
the shock pulses applied along the axes horizontal and perpendicular to the
optical axis shall be 50 g's, #15 percent. Any evidence of damage shall
constitute failure of this test.

4.8 Inspection of packaging. Packaging shall be inspected to determine
compliance to requirements of Section 5.

5. PACKAGING

ng requirement
| ™
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]
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"
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™
[

2 meemiid nd e
e HGLILILBL [

6. KOTES

(This section contains information of a general or explanatory nature
that may be helpful, but is not mandatory.)

6.1 Intended use. The objective lens is used with the Night Vision
Sight, Crew Served Weapon AN/TVS-5 for aimed firing at night of individual
served weapons.

6.2 Acqguisition requirements. Acquisition documents must specify the
following:

a. Title, number, and date of this specification.

b. Desired level of preservation, packaging and packing (see 5.1,
5.2).

c. Quantity and schedule for IPT testing and disposition of IPT
samples (see 4.3).

d. Sampling plans for Group B and Group C testing. As quidance,
unless otherwise specified, sampling shall be conducted per the
requirements of MIL-STD-105.

e. Environmental pellution prevention measures are contained in the
packaging material specifications or preparing activicty for
recommended disposability methods.
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f. Qualification - If product is not qualified at time of award the
contract must require qualification prior to first delivery.

g. Necessary actions by the contractor in the event of a Group C
failure {see 4.5.4).
h. Issue of DODISS to be cited in the solicitation, and if required,

the specific issue of individual documents referenced (see 2.1.1
and 2.1.2).

i. MIL-STD-810C shall be used for all environmental tests of
Section 4 of this specification where MIL-STD-810 is specified.

6.3 Definitions. See 3.10.
6.4 Subiect term kevword listing.

Lens Assembly
Cbjective

6.5 Changes from previous jssue. Marginal notations are not used in
this revision to identify changes with respect to the previous issue due to
the extensiveness of the changes.

Custodian: Preparing activity:
Army - CR Army - CR

Project 5855-A315
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FIG. 1. S-20 EXTENDED RED RESPONSE CURVE
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FIG. 2. OBJECTIVE MTF ON AXIS
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FiG. 3. OBJECTIVE MTF OFF AXIS
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RETICLE PATTERN
ORIENTATION \ VERTICAL REFERENCE
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FIG. . RETICLE PATTERN ORIENTATION
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L]

5 DEGREE
CIRCLE

NOTE :
I. DIMENSION OF A EQUALS: F X 0.00425
2. DIMENSION OF B EQUALS: F X 0.00575
3. DIMENSION OF CIRCLE EQUALS : 0873 X F

4. F = FOCAL LENGTH OF COLLIMATOR

FIG. s. TEST TARGET
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MODULATION TRANSFER FUNCTION

PINHOLE SLIT

lp/mm MIF, % MTF,
0 100 100
2 100 100
4 98 98
6 96 96
8 93 94
10 B9 30
12 B4 86
14 79 B1
16 73 76
18 67 70
20 60 64
22 54 57
24 47 50
26 40 44
28 33 37
30 26 30
32 19 23
34 14 17
36 8 11
38 4 5
40 G O

PINHOLE DIAMETER - 0.035MM
SLIT WIDTH - 0.025MM

FIGURE 6
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INSTRUCTIONS: In & continuing effort to make our standardization documents better, the DoD provides this form for use ir
ssbmitting commants s0d saggestions for improvements. Al users of military standarditstion document sre inviwd to provide
suggestions. This form may be detached, folded- along the lines indicated, Laped along the loces edge (DO NOT STAPLE), and
mailed. In block 5.h-mclﬂcnpu-iblcnboutpmicihrmbhm -nnneh-'wdm-ihhmhmwm“
00 rigid, restrictive, looss, ambiguous, or was incompatible, and give propased wording changss which would alleviate the
problems. Enter in block 8 any remaris not melated to a specific paragraph of the document. If Noek 7 is filled out, an

dao'lodnmnl'lllhouui.lodtoyou'ith.lnSodnnwhtnntm'mt,wmunnmmdmbdu
soasidered.

NOTE: This form may not be used 10 request copie of documenta, nor to request waivers, devistions, or clarifieation of

swcification requirementa on current contmets. Commaeants subheittad an this famn s not anhetitizte s imeoly 2k acos tinm
. < T e W LS S WLl WELEE B e MW e were e ws W Q1) SUMODONESRON

o wuive any portion of the referenced documant(z) or to amend contractual requirements.

(Poid clong this Lins}

(Feid slong thiy ltine)

Fort Monmouth, NJ 07703-9990 petererrrAl

N THE
UNITED STATES

Cdr, CECOM
ATTN: AMSEL-ED-TO NO POSTAQHE

woecorommesusuee | BUSINESS REPLY MAIL

FIRSTY CLASS PERMIT NO. 64 Aloxsndris. VA
POSTAGHE wiLL BE PAID BY

Commander

Y. S. Army Communications-Electronics Command
and Fort Monmouth

ATTN: AMSEL-ED-TO

Fort Mommouth, NJ 07703-9990
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