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This specificatiw is approved for use & allDetiartwnts
andAgencies of the Departmt of Defense. .,. :
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1. SCOPE,”””””’”.,’
,.

1.1 This specificatim cwers polarizing filters for
Instruments.
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2.1.,The followtigdocwnts~ “ofthe issuein.effe.ct,on date’-of”.invitation“.

for”bids.or.requestforproposd~’f,orma.part of this,spectficat%h,to. ,.

theextentspeclfiedherein:
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Federal

FED-STD-406

Military
,...

MIL-STD-105

MIL-STD-129
!.. ,.

0..

Plastics”: Methods of Testing

. .. . .. . . ..“ ‘,.’ .,.

Sampling Procedures and Tablesf& ,,.”. ,- . .
Inspection liy:Attr.ibut&s”. ,.

Mark’ing for Shipment and Storage. ~~
.,, , ,,..,. -,., .,

(Copies of specifications, standards drawings, and:publications
required by suppliers in connection with specific procurement functions,
should be obtained from the procuring activity or as directed by the
contracting officer.) ,.,

,,

3.1 First Article..
., .,”;,, .,

.,.

3.1.1 Preproduction sample.
,.

Unless otherwise specified (see 6.2) the
contractor” sliall:ftirnish’a ‘preproduction ”stiple for.inspection in accordance
with 4.3.1. ‘:Prepioduction:sarnple~filters shall ’be manufactured using ~.
the same procedures, materials , and plant facilities scheduled to. produce :
the filters fulfilling the terms of the contract. Further production of
items prior to procuring activity approval of the preproduction, saqple
shall be at the contractors risk. Preproduction filters shall”ljeco~ ~ ‘.,’.~.
property of the procuring activity and shall “notbe included in the .
quantity of filters called for in the contract or order. :3.:’~“’,:., ,.

3.2 Materiali,The’filters.shall -consist ofa sheet of polarizing ~
material bonded between two:~’o’mo’geneous-~lates.of st~le,’non-hy

substantially colorless glass. ~:Glassmeeting the requirements oF%HW4,
Grade C, is satisfactory provided-the’other requirements of this “. :.”::,:
spec~fication are met. ~, . . , ,,~ -, .. .,

. ../..... ...,,,,.. ,.:,:,.-: ‘,:’. .,. , .,,,:

3.2.1” Bonding adhesive. unless otherwise specified in the contract
or orde’r.(see,6..2).,.optical cementshall.be:in accordance with MIL-A-3920.

,.
3.3 Shape and dimensions. The. shape ”and’dimensions of the,,filters shall

be as specified on the, applicable:dr,awfngs. ‘(See 6.2) .,7,$... :,, . . .
. . ,. .,. ..>

,,

2

●I

Downloaded from http://www.everyspec.com



.,
MIL-F-2ik24A(OS )

3.4 Transtitt$ince and polarizinfi performance. The transmittance knd
polarizing p.erfoqce of the filters s-11 be such that the following
liunln6us.transz@tance values will be met:

Single filters ~ Not lees than 3.0percent.
Two.Mke.filter6.

,,.’

with &s parallel ‘. Not.las8”than18.percent
.Two llkefllters ~

,.
.,

with ‘kxes’perp&icular , tuOt over 0.05 percept .,
,.,.

3.s ~niformity of tratirnitt~ce’and degree of pofirizati~” ‘V!e,.
.,,

tranemlti+nce and degree “ofpo~rization of .a,pai?.of filter? Shall be,
.mlform over the entire area tith the a== Croqsed:or P@rtiallY.Cros+ed= ‘

3.6 ‘Imageclarity. .The.image definitioxiof a..targetseen through a p@r
of filtersshall not materiallydeteriorateas titinction’ikapproached,.mr
shallamy diffused”orscattered”~isht@ visible.

..-

* “3.7 opticalquality.

3.7.1 Surface and internai defects.&quirem&s related-tosurfaceand
internaldefectsforeachfilter.shallbein accordanc@with141L+U830.
withtheappropriate“scratchanddigpcdesi&nat”iom’specifi,ed.@‘applicable
drawings.

3.7.2 Surfaceaccuracy. Fabrication.tolerancesfor sphericalpower”a
irreitularity.ofeach surface,ofe-h filter shsl~ be sufficientfor’each...
filt& to -et theresolutiorire~irements balm.

3.7*3 w30iuti~. “The limit of resolutionof.ea+
excead that specifiedon the applicabledr”awingswhen
iw describedix!4.6.6,

filtershallnot’
each filteris tested

3.794 Deviation. The deviationat normdincidehce shall.’fiot-exceed”that
specifiedon applicabledrawings. .$

3.8 Edges. Filters shall be, entirely fr-,from edge.separation when
examined with the undided eye. l%e’periphery of each filter shall be
smooth.ground to conform to the requirements “’of..theapplicable dr=ing”

.:1

. -3eg’;Te~erature-stabtlity;- ;Filters-shallb~capable.of withstand~g ------------... ...

the temperature test specified in4.6.l without ei.eplayingdiscoloration, ,
bubbles; ,OEsepa?atlon~ I
.“3.10 Weathering-stability. Filters-shalI b.ecapable of tithstfidlhg’
the weatheri~-test. specifi@- in 4.6.2 without displaying discoloration,
kbblek, Or -separatiorextending in from the edge moqe than two millf.metres.

., ,,.
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*

*

*

Following the test, a pair of weathered filters shall be capable of
meetfrigthe reqtiir’tientsfor”unifo~rmity of transmittance an~.degree of’
polarization specified in’3:*5,and the luminous transmittal’ce’at‘extinction
shall be’not more than 0.3 percent.” “ “

.,,“,,;’. ... .:.,,.

3.11 Markin~.:”” ‘~e’ filter shal~ be scribed with the shor,t~ peruianent
lines to indicate, w+,thin.one degree, the diameter, thii’”is’v ertical+’when
the filter is:oriented to”reduce to”a minimum tlie; in’tensity’of ‘the light
reflected from a horizontal specular surface at.the p“olarizing’angl~i

,.

The-se scribed lines’”shal~ exterid in.from tlie ’edge of’’the fi~ter”;two -- -
millimetres or less. On unbeveled filters the nymking shall be provided
on the side facing ‘,the. polarize’d:.light’w he’n” “the+requikements relative to ‘
depolarizing” ’and ”birefr$ngent inclusions’ ar’emet. On beveled filters’:. “-
they shall be p“rovided on the unbeveled side. ,,.

.:.3<:12”‘Worl&ansh~”i ‘Worl@anshipsliall be of such’quality as to,.ass.urb
confo’~ance ‘witliall:requirements &f the applicable-drawings ark of tlii’s :
specification.

,,.:. .,,.. :,,.,.., ., ..,.,, ...’,:,, ,,

., .
,, .. .,,‘,: ,;, :, ‘- . :,

., .:,. .,.-,,,. J,, ,,:

.’4. QU+LITY ASS:~CE PROVISIONS:.,-,.:,;:.:.. “..:”...: ;: ./ .,.., ....,. .....‘,. -.,:./,,;. . .,,,.....,,;,,.,.:. .
4*:i:”’Responsibility’for-‘in5p’ection.

‘“,,.. ..’.’....
Unless othe~se :spec%fted:in:the.‘“

coh>t:$a’ct“or:purcNase “ord”er’,’tliesu’pplier‘isresponsible for.~theperfo’~ance
of all inspection requirements as specified herein. Except as otherwise::;’

o

,“

spec+f~ed,~uth,,econtract or order, the supplier may use his own or any
otheq,fAcil.iti’e’s%$$table‘for””the-performance”’”ofthe ’~nspecti,on”.re”quireinents
specified “Ker;e’in’,lmless”’disapprovedby “theGovernmefit. The ‘Government““:~
reserves the right to perfoiniahy& tie inspections set fortliin-tfie‘‘ .“”
specification,,wher,esuch inspections are deemed necessary to assure
supplfes,and’‘serv”ke,s’c”osi$”orin’t’d~pres-~r.ibedre@ir&entsO-: ~,,~:.:, .,~:.::i... . .. .,,...,,. ........!,.,.,,.... ,:...... . ..:. ,, .-.., :,.,,.. ., $,.’....,. ..... .. . ,,;,.,,!,.,,

4.2 Classification of inspections. The inspection requiremerits” .“’-”‘~
specified herein are c~assified,as follows:.,,,,;,:,,-., -.:... ., ,,.,,., .,...’.. ,.,..,,,,.,”,...,~.,~.’-..”.,........ . .-,. ,...:,-,,,,.,.. .-..,,. ,:, ,,,..:. ,...’

1. First Article Inspection(see 4.3)’ :’”’ -’” ;’. .. -“ ~~‘:”:,.

“ ,2:.@ality Confor&nce-Irispection~:@ee: 4.4): ;.: .:” ....-.,{.,’.,, ,j:..~..., .,- .. . . . ... . .,, .,. ,,. ,,.. . ,, .. .. .
4.3 First Article Inspection. ‘ “,” “ ‘-” ~’ “- ‘;. -“-~

4.3.1 Pkeproduction’i nspectioni Three preprodu”ction’ sarnple’:f$lters
ofeii’cli .s”ize”being purchased shall ’be..submltted’ for-inspection at’an:;”: v
activity designated in the contract or order (see 6.2)-”to:detem&ne that’:.X
the supplier’s production methods arecapable ofyielding items that
comply}wi~h the techn$calrequirements of, this speci,$i,cation;..~,:TEre~roduction
inspection shallconsist”ofthe examinati6nsi n-4i5’and alltests”in~:~ .’-
406. Fa~lure ’of any filter’ topass the dnspect’ions or one or<more:tests::’~
shall be cause for rejection of the preproduction sample.

4 0 I
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* 4.4 Quality conformance inspection. The quality conformance inspectim .
shall consist of the.examinations in 4.5 and all tests in 4.6.

4:4.1 “Lot. ‘For samp~ing purposes a lot shall consist of not m&e
than 100=ters of the same size made fr.omone pressing.or batch.=
applicable. .,

* 4.4.2 Samplin&. Unless otherwise specified .the,samplingplans and
procedures shall be in accordance with MIL-S~105, Special lnsPection
level.S-3, for temperature and weather stability tests (4.6.1 and 4.6.2),
and General Inspection level II for all other tests and examinations..
The classification of defects and acceptable quality levels (AQL’s)
shall be specifiedby the procuring activity (see 6.2).

,4.S Inspections.

4.5.1 Visual and dimensional ”examination. Filters shall be vfsually
and dimensionally examined for completeness of manufacture, freedom from
defects other than optical quality defects,”proper iteq identificati~,
conformanceto applicable drawings and specificati~s~and~r~ship..

4.5.2’ Cleaning, wrapping,.packaging, packing, and marking examination.
Sample filter containers shall be examined to determine whether or not”
cleaning, wrapping, packaging,.packing, and marking are in accordance

.

with Section 5. I
4..6 Test methods.

,..

* 4.6.1 Tahperature stability. Expose-thefilters to -Z?’* 3°C (-20 t
I

5°F) for at leqst sixteen hours. After permitting them to return to ~~

yoom’temperature~expose thmto 68.5 * 3eC’(~55* 5°F)f’or at’~ea~t .
five,hours. After they have,returnedto room temperature,exahe th=
for discolorationsbubblee,and separation.

* 4.6.2 Weathering stability. Measure transmittance-and polarizi~ ~~

~erformanceand uniformity of performance. E@ose the filters to accel-
&ated weathering in accordance with method 6022,of FED-sTD-406.
Test specimens shall consist of entire filters. Other means of accel-’
erated weathering may be permitted subject to the approval of the
procuring activity. Upon completion of the test, examine the filters for
discoloration, bubbles, and separation. Recheck uniformity of transmittance
and degree of polarization and measure luminous tranamitt,anceat extinction.

4.6.3 Transmittanceand polarizing performance.-,Filters shall be
tested for transmittance andp’olarizing perf.o~ce to dete~-ne-compli=ce
ta 3-.4.l%equipment.for Iuminous transmittance measurements shall
include a.non-polarizing”12-ghtsourceof at least 150-watts, such as a..
pro~ection limp or other type of incandescent source having.an equivalent

.,. ~.

.,

.
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color’temperature, operated from batteries or a “voltage-regulatedpower
supply; a photo-electriccen, self generating or vacuum tube type and
with appropriate spectral response connected to a calibrated measuring
device ofadequatie sensitivity; a correction ’filterhavinga spectral
transmittance such that the cuive of spectral’response of the photo cell
to light from the incandescent source passed through the filter will
correspond approximately to the standard luminosity curve for the normal
eye and transmit anegligible amount of the spectrum outside the visible
,region; All measurements shallbe’’made with the polarizing filter-or ~ .

““:--”f~~tersuplticedbetween the correction filter and”-the-pho”to-’’celliOther .
methods may be used subject to prior approval of the’ procuring agency.

*

*

,,

4.6.4 Uniformity of:.transmittanceand degree of polarization. The ‘
filters shall be examined for uniformity of transmittance and degree of
polarization to determine conformance to 3.5. Examination ”shall’be’made

with the unaided eye, with the filters held normal to the line of sight
at a distance of 18 inches from the eye., . ‘ .“. “

.’ ,.

4.6.5 Image clarity. Filters shallbe tested for “image ‘clarity to
determine conformance to3.6. A natural target containing highlights,
such as reflections of the sun, is viewed through a pair of filters held
at th”e” unaided. eye, as the filters are rotated through all, orientations
of the axes. : ‘

,, .. :. ,,

.4.6.6 Optical quality.
,.

.: ., .,

a. Area included. Except as otherwise specified,<:not,,le,ss
than 95 percent of the total filter area shall be included in the tests.

i.’:,~ ,,, :.-..,.,,, .,. ,.. . ,’.,:. .,.,., .,
,b.,”’’’’Examinationfor s“urfacearid:internaldefects. ~ Filt&s ,.,

shall be’.:ex~mined’f”oi’’surfae-eand internal defects’in accordance with ,...
MIL-O-.l~83OEO”d@tetiin~ ““co~fo~”ce’to’.therequi~~ents specified ‘on ., ‘

the applicable drawing(s). ,“,, ... .,,,,. ..- ,,,” .,.$...;’ ~ :

* “c. -Resolution. -’The:resolution..testshall :be’~de by holding
the-filter’’in:frontofthe objectiveof a telescope that has been accurately
.f?,c~~~don the resolut~on”targe”tbefore insertion of’the .ftlterand is- ‘...

“’”’”.’iio”trefocused during the test’~.‘The aperCure:ofthe-t,esti~g;t&lescope:’”= :“;.:’
shall be sufficiently .large.toaccommodate theentire clea~”apertureof. ‘ ~~
the filter .andthe magnification shall be:greater than 60 ,dividedby the ~~ “
limit”of resolutiori“of’’thef“ilteras specifiedon.the applicable drawing(s)..
l%e.resolution,targetshall becollimated to infinity focus by lneans..of.::
a corrected collimator objective and shall be of the Foucault resolving-
power pattern contairiinghorizontal and,ver.t~cal,black bars upon..awhite”
fi.eldi’“The target-shall be brightly illuminated,by tungsten Iighe”. ... ~~

.: .’.,....: -“.,.-, ... . ..,. +s: ,,.,. .,

without filters. ,
visual resolution

.-.

6

Variation of.the target illumination to obta$n optimti
is permitted. ., ~~ ~~ ,- .,:.

.....,, .,”.:,.‘.”.,.

oI
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‘* d. Deviation. Filters shall be tested for deviation:.by means
of a goniometer, spectrometer orother standard measuring instrumentsof
adequ~te accuracy and sensitivity.

.-
5. PREPARATION FOR DELIVERY . ,,!,.,-

* 5.1 Cleaning,”wrapping, and packag’in~.” Filters” shall be
wrapped., and packaged in accor~ance with MII+P-16898, level

.,

,.

,. . . .
r,

cleaned,
iior C“as “

-.

*

*

*

‘specifiedin. the contractor order (see 6*2). L Unit -bags.;f”or lev.el-!A” ,z~~: ~~ -

packaging shall be constructed from material conforming.toMIL+-131j;:~,~: ~~;i?
class 1. .,

,,., -.,,.

5.2 Packing. Filters shall be”packed in accordanc~”’withMIL-p-16898s ..
level A or C as specified in the contract or order (see:”6’.2); ““

-., ,’

5.3 Identification marking. Filter containers shall be identified by
the title, nufier, date of this specification, and by drawing number:

..,. ..

5.4 Other &irkings. In addition to any special marking’requiredby
the contract or order ’(see“6.2),ship-pingcontainers shall be marked in -
accordance with MIL-STD-129. ,... ,,

,,, .. .
,., .,. ..

6. NOTES ,’.:.,, : ,, ,,

6,1 Intended use. Opt,ical polarizing filters may be used singly,, in
an optical instr’iinient> or;with the unaided eye, to reduce the intensi~y~’;: “~
of light reflected from a specular surface or due to haze. They may ~~~~
also be used”~in”pairs:as a light attenuator (variable-density filter) by
rotating one filter with respect to the other so that the light intensity
may be varied from maximum to virtual extinction:

6.2 Ordering data. Procurement documents should specify the following:

a. Title, number, and date of this specification.
b. Drawing numbers of filters required- ;

.,*. . c.
..-,,-/,.. ?.:

~ether.preproduction sap+es: tiie.~+qtiiri~’(~~~”’~~ l~i~. .“ ‘-”-”’ ‘x., ~..:. . ... .. .
* d.” ‘Optical ”caent otfier-’than as-@e&ffed (see’’3.2.1):. ~ . . ;.

e. Testing’activ’ityfor preproduction samples “(see4.3.1).
* f. Classification of defects and AQL’s applicable (see 4.4.2)

● Levels of packaging and packing required (see 5.1, 5.2 and 6.3):
:. Special marking when required (see 5.4). 1.. . ,.

Number of unit packages per intermediate’container.l“~i 4 ‘.<;.....

;: Number of.intermediate containers per pack. .

7

I
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6.3 Packaging and packing. Level C, packaging and”packing shall not
be selected unless it is’definitelyknown that the filters will be used
immediately upon receipt.

6.4 Preproduction and production-control samples. Preproduction
samples shall be cleaned, wrapped, and packaged in accordance with the
requirements for Level C (see 5.1)., The package shall be addressed as
directed by,the procuring activity and shall be plainly marked as follows:

.:
Title, number, and date of.this specification “ t
Drawing.number
“Samples for preproduction tests”
Manufacturerts name and code
Manufacturerfs designation of the product
Date of shipment
Reference”(authorizing or forwarding letter)

6.5 Margi&l identification. The margins of thfs specification are
marked with an asterisk to indicate where changes (additions, modif~cations,
corrections, deletions) from the previous issue were made. This was
done as a convenience only and the Gove~nt, assumes no liability
whatsoever for any inaccuracies in these notations. Bidders and ,suppliers
are cautioned to evaluate the requirements of this document based onthe
entire content irrespective of the marginal notations and relationship
to the last previous issue.

custodian:
Navy-OS ‘
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Prepari&. activity:, . .
Na~”-m. .. ,- .,
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL I OMB APPKw81
No. 22-R255

[INSTRUCTIONS:The purpose of this form is to solicit beneficial comments which will help achieve procure-
ment of suitable products at reasonable cost and minimum delay, Or will otherwise enhance use of the document
DoD contractors, government activities, or manufacturers/vendors who are prospective suppliers of the product
Bre invited to submit comments to the government. Fold on lines on reverse side, staple in comer, and send to
preparing activity. Comments submitted on this form do not constitute or imply authorization to waive any
portion of the referenced document(s) or to amend contractual requirements. Attach any pertinent data which
nay be of use in improving this document. If there are additional papera, attach to form and place both in an
mvelope addressed to preparing activity.

DCUMENT IOEIUTIFIER ANO TITLE

AME OF ORGANIZATION AND AODRESS CONTRACT NUMBER

----, ,. MATERIAL PROCURE-D yNOER A-., - -.. . .- T-

.,. - ‘j DIRECT GO~ERt&ENT. CON. T,~AC,i; .~:s,U&oNTRW;

II AS AN.Y PART O F THE 00 CUMENT CF!EATEO pROEL@@ O>!’ REQUI!I.E=O “ltiTERPRE.T-’K.+lOMilN.;~.R@cUREM~N.F;:?
USE7
A. GIVE PARAGRAPH NUMBER ANO WORDING.

.,
..j:.. ... :

,.

a. RECOMMENDATIONS FOR CORRECTING THE DE FICl ENCIES

....>:; ,,i.:,’~,.,,, :.,,,.:,.,, .,-:,.:... ,.
. . .. .. . .,-z;,,;:,,:..;. ,’ ‘: ... ~

,,’

......,. . .. . . . . ..,’

,,, .,~. .:.,’ .,

. . . . . .... .,. .,,,

..,, .,..”: ,,

COMt4ENTS ON ANY 00 CUMENT REQUIREMENT CONSIOEREO T~?.RIGIO
.~.

,, . .
.,. .

“, ,’. ,.. : ,. .,. ,. ..’.. . ..’. . .

IS THE OOCUMENT RESTRICTIVE?

= YES 0’ NO @j cWeO,so, in what wq?)
. ...-. . . . .

.:
.
. .

REMARKS
., . . -. ..

~
g f

//
i

IBMITTED BY (Printed or typed I&W aid addres8 - Opthrref) TELEPHoNE NO.

DATE

S/N 0102-014-1802
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