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PURPOSES OF WORK ACCOMPLISHED DURING THIS PERIOD:

The purposes of the work_accomplished during this period
§ include the following:
£ l. Perform the Pilot Run production of lKW infrared filters,
E with the level of activity equivalent to a production rate of '
| ten filters per day. A Pilot Run subsection consists of a s |
continuous production of five (5) filters utilizing two
vacuum chambers. A sixth filter is added to each Pilot Run
as a factory-retained sample.
2. Test and evaluate the Pilot Run production filters by select-
ing samples and performing the required tests in accordance
with methods and specification given in the Critical Item Speci~
fication USA ECOM C2a2204010306, dated 27 July 1973. This Speci-
fication also gives details of the test methods, including
four Tables which define the number of filters selected from
those produced during the Pilot Run to be tested for the various
characteristics specified.
/ 3. Review and evaluate test methods described in the Critical
‘ Item Specification. Particular attention is given to those
tests requiring US Government furnished equipment, and those
tests requiring the use of an outdoor area or test range. These
tests are examined and criticized as to their level of difficulty,
accuracy, and convenience to a manufacturer of near infrared
transmitting filters.
4. Review and evaluate the Manufacturing Process used in this
1 program, Particular attention is given to discovering methods

‘{ or materials which may be changed to improve the ease of manu-
facture, reliability of the product and the potential for rela-
tively easy increase of a production rate.

5. Collect and summarize Manufacturing Process run data, test
results and methods analysis for inclusion in the General Report
at the conclusion of this program. Methods analysis include
interviews and discussions with manufacturing, test and super-
visory personnel at the conclusion of this program.

{
{
1
i
§
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WORK ACCOMPLISHED DURING THIS QUARTER:

Four subsections of the Pilot Run were accomplished during
this Quarter. A total of twenty-four filters were manufactured.
Vacuum=chamber, assembly, first test and final evaluation data
were recorded, using the Critical Item Specification, USA ECOM
C2a2204010306. Three filters were selected as samples for de-
tailed testing in accordance with Table II and III of the Criti-
cal Item Specification. Filters were installed in US Government
furnished searchlight and the Radiation Reliability (Life) test
specified in Table IV was commenced. Although some stability
problems were encountered in the radiation output and electri-
cal current input to the searchlight arc lamp, approximately
400 hours of exposure time were accumulated on the test filter
before the end of the quarter. The effects of irregularities
in lamp output were minimized by careful monitoring.and shut-
down when current changes greater than 10% were encountered. The
lamp was restarted after a few minutes off-time. This procedure
was found to be satisfactory in avoiding accumulating test time
with reduced lamp output. It was used only twice during this
period.

Preliminary interviews were held with manufacturing, assembly
and supervisory personnel following each subsection of the Pilot
Run. Opinions were elicited concerning the facility and accuracy
of Manufacturing Process details, operation of apparatus, use of
the tools and fixtures, and handling of the filters. It was found
desirable to make certain recommended changes in the locations of
supplies used during the preparation of the tinted cylinders for
vacuum coating, and in the handling of the filters after removal
from the vacuum chamber. Although minor, these changes appear to
be useful in reducing the handling of the glass before and after
vacuum processing. These interviews will be formalized in the next
period as a more detailed review of the Manufacturing Process is
made in preparation for inclusion in the General Report.

Complete test data and criticisms arising out of preliminary
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interviews with manufacturing, testing and supervisory personnel

§ : were assembled and prepared for summary. A meeting was held

near the end of this Quarter between cognizant factory personnel

and the Project Engineer in preparation for the writing of the

| General Report. The USA ECOM requirements as outlined in the

! Contract and in Government instructional documents were discussed.
: Some individual assignments were made for specific data collec-

, | tion and detailed information summaries. Additional meetings

F'? were planned for the early part of the next Quarter to continue |

the review of collected data and to commence specific writing

of parts of the General Report.

Mr. D. Merritt of the USA Night Vision Laboratory visited
the plant during the Quarter to ocbserve a subsection of the
Pilot Run of filter production and to discuss test results and
test problems. Particular attention was given to problems of
the Radiation Reliability (Life) test and the Angular Visual
Security test. Both tests have had difficulties arising out of
use of US Government furnished searchlights and the need for a
US Government contractor's outdoor test-range at Rocky Point,
New York. A decision was made to request an extension to the
present program during which time some alternate test methods
will be examined in detail. The purpose of this examination
will be to develop a test method suitable for use within the fil=-
ter manufacturing factory or at U.S. Arhy depots where filters
may be stored or used for repairs of searchlights. The alternate
f 4 test method must be compatible with the required results as
ﬁ@ defined in the Critical Item Specification, and must be easily
Eg cross-~calibrated with filters tested directly by the methods
% ; described in the Critical Item Specification as it is now
& { written. The request for Extension to the present contract pro-
?f ] : gram schedule was prepared and submitted to the USA ECOM at the
; ; end of this Quarter. This extension proposal is discussed in
2 ! more detail in the section: Criticism of the Angular Visual
F | Security test.
¢
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OBSERVATIONS AND CONCLUSIONS:

The Manufacturing Process developed during the first phases
of this program was found to be satisfactory. This process
utilizes methods and techniques widely employed in the vacuum-
coating industry and no unusual changes were made nor were any
special problems encountered during the Pilot Runs. The minor
adjustments and corrections to the Process were found to be
adequate and are considered flexible enough to permit a signi-
ficant increase in production rate of the infrared filters,
should it become desirable at a future time, Small adjustments
would be required to suit the particular characteristics of the
desired filters and the vacuum equipment available, but, in the
main, the Process could be followed and satisfactory filters
manufactured in quantity as needed.

Material problems were encountered during the last period
in this program, The glass cylinders are subject to intensive
radiant heating and require careful preparation to avoid irregu-
larities which may be places of local stress build-up, leading
to catastrophic failure. Cut ends must be lightly beveled. Cy-
linders must be inspected before tinting for vacuoles or elongated
bubble, fine, hairline cracks near the ends, and built-in stress
as formed. None of these defects can be removed entirely in the
regular manufacture of the cylinders by glass makers, hence care-
ful inspection and edge treatment are necessary. Inspection
using crossed polarizers is helpful in detecting built-in stress.
A group of cylinders found to contain noticeable dark fringing
when viewed between the polarizers were subjected to rapid heat-
ing in an electric oven. After a period of approximately two
hours, the glass temperature was measured and found to be above
270°C. Within the following thirty minutes, all of these cylinders
cracked or broke down violently. Two factory-sample filter
assemblies were made using known pre-stressed glass. After being
exposed to a one~-KW arc lamp for about two hours, each failed
catastrophically. All cylinders were carefully inspected for this
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built-in stress before continuing into the Manufacturing Process.

Fresh potting compound, less than three months old, was
found to yield satisfactory sealing with good adhesion to the
glass and silicone rings. No deterioration after exposure to
the 1KW arc lamp for a period of over 800 hours was found, which
could be identified as coming from sealing compound. The tinting
applied to the glass cylinders also found to be consistent and
reasonably uniform in color. No significant changes in spectral
transmission were found which could be identified as coming
from changes or irregularities in the tinting. Almost no pin-
holes were found in the tinting but a few dark or opaque spots
were discovered from time to time. These were small (less than
one millimeter in diameter) and few in number (never more than
five in any tinted cylinder surface), and are not considered to
be detrimental in any way. Examination of the filters subjected
to the 800 hours Radiation Reliability test showed that the opaque
spots did not change or serve as the root of any noticeable de-
fects.

Final assembly is a critical part of the Manufacturing pro-
cess and must include handling of the coatéd glass cylinders.
Certain location and fixture adjustments were completed to make
the process more convenient and reduce the handling of the glass.
These adjustments were made as the First Samples and before f{irst
Pilot Run filters were completed. Particular attention was given
to the requirement that the cylinders are coaxial with the
center~line of the metallic housing, and the ends square to this
axis. This emphasis was the result of any early factory sample
failure during operation in a searchlight, when an uneven glass
end struck the frame causing a small chip which resulted in a
crack failure later. No failures of this type have been encoun-
tered since this emphasis and care in using the assembly fixtures
was instituted.

CRITICISM OF THE ANGULAR VISUAL SECURITY TESTS
The Angular Visual Security test as now specified in the

o mditra ot it oo
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Critical Item Specification C2a2204010306, dated 27 July 1973, is
subject to unavoidable variations in measured results. Some of
these arise out of the subjective nature of the test as specified,
and some out of the requirement for use of an outdoor test

range at night. It was found that some correlation exists bet-
ween the Figure of Merit as calculated from the spectral trans-
mission, using weighting factors defined in the Critical Item
Specification; and the Angle of Visual Security as measured by
observers at the outdoor test range, as specified in the C.I.S.
However, this correlation, which holds within broad limits, is
not consistent over a series of outdoor tests covering both

warm and cold weather conditions. The same filters previously
tested during the warm months, showed a smaller angle of visual
security in the winter months, even when the atmosphere was
judged to be relatively clear (ground visibility in excess of
five miles), and the moon not visible in the sky. The Appendix é
to this report shows the results of attempts to obtain this v

correlation over a period of about ten months.

The Test as specified is prone to variations in the measured
results due to its subjectivity. The Test is also subject to
variations due to changes in weather and climatic conditions.
Finally, atmospheric changes near the ground can occur during
one evening but not observable in a quantitative way. Hence,
variations in the test results may be experienced which have
nothing to do with the characteristics of the filters or the
observer. It has become apparent that an alternate method of
testing which would be quantitative is desirable.

However, in testing a production run, this method may be
subject to many delays, and, hence, be the cause of production
interruptions. A photoelectric test method could be modified
to that of a factory-level, or US Army Depot lJevel method by
using an integrated light and infrared radiation collector of
moderately small size. This test method would, in effect, be
a cambination of the Figure of Merit and Angular Visual Security
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test, but a method which permits testing in a convenient lo-
cation and with apparatus easy to set up and use. Since the vis-
ible and IR radiation would be sensed by appropriate detectors,
the test results would be quantitative, with specified tolerances
for acceptance or rejection, The test technicians would be re-
quired to do no more than install the filters and read meters.
The apparatus would, by its nature, remain calibrated since the
detectors are not expected to vary or change with time. The
calibration would consist of cross-testing filters in the appara-
tus, and on the outdoor test range. "“Working Standard" filters
might be retained with each test apparatus for occasiocnal check=-
ing of the calibraticn. This system would have the great advan-
tage of being relatively small and convenient to use., Its appli-
cation to filter checking at US Army repair Depots is a further
desirable feature. Finally, high production rates of filter
manufacture would not be impeded by the need for outdoor testing
at frequent intervals. This suggestion was discussed with Mr. D.
Biser and Mr. D, Merritt of the US Army Electronics Command and

a letter of proposal for extension of the present program to
include the development and test of a rough breadboard of a
suitable test device, was sent to the Command near the end of
this Quarter.

WORK TO BE DONE DURING THE NEXT INTERVAL:

The data accumulated during the Pilot Runs and from inter-
views with production:and engineering personnel will be assembled
and the General Report started.s It is expected that a rough
draft of the General Report will be completed by April 1, 1977
and submitted to the Government shortly thereafter.
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IDENTIFICATION OF PERSONNEL:

The following personnel of Metavac, Inc., from the Engineer-
ing and Manufacturing departments, have been engaged in the
work of this program during this Quarter:

PERSON MAN HOURS
John Monte 20
Kenneth Trnka 20
Kenneth Riccardi .20
Ernest Zappulla 80
Edward Antonison 40

TOTAL 180
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’ ;
P ' SPECIFICATION C2a 2204010306 |
i FIGURE OF MERIT PER PARA 4.6.4.1 |
AE ¢ METAVAC INC.-FLUSHING, NY i e g , A-Y
P |- i Contract #DAABQ7 74039 [~ PN
iPart° Infrared Filter ' P/N: (]:251 2204010306
=N 1Part Tested PE.H 12T ipaka: 3~ F 7S
| ';Test Procedure: (Ref.|para 4.6.4.1) : 3
E { %Figure of Merit.--The measured transmlssion and computed Figure of |
- Merit shall meet the requiremént --para!?,raphs 3.4.4 and 3.4.4.1, ¥
: { _ Failure|to do gcons;itutes tl-ai.lure bf this |test. ‘
‘ ‘Obtain Transmission Percentage Values| (Col. 3
| %Fro_m Sge[z_c_t:_r_a.l_Tll—:ans,misgiomnat.LRer_B 6.4
Wave Radiance | Transmission _iProduct
iLength Sensitivity x| Percent = Jof Col.|(2)
‘Nanometers Product and (3)!x 10~
(1) (2) _(3) (&) '
_ 765 153.600 | .000 o
‘(F | 775 101.250 OCO o
. | 785 83.850 ] 000 RSt 5. D §
e 795 | 87.000 TN R TN R R
: 805 77.550; ,0037 ~h§‘?§f_”i A
| 815 77.715 Lol ﬁ_=9_'3
. 825 228.360 AR 1 27 5
i 835 127.585 6l ,7118
] 845 50.400 2.5 1 L260
,:' 855 27.300! 7.9 A.156
] 865 28.435 20 5.6%71
g | 875 38.805 52 20.178
| 885 85.575 55 1066
A | 895 54.000 58 31.320
4 e 905 41.375 62 25.652
4 § 915 34.900 6T 23.383
E i 925 18.955 1) 13.458
B 935 12.935 73 1.9492
b | 945 14.080 14 10419
Bl | oss 5.300 5 3315
& '(4’# 965 1.877 15 1.401
17k 975 1.944 16 L4737
985 1.593 17 [ 226
- - | KFLgn:g_Qf_bilg_:Lt_[Sw_m}. J 129. (7




| METAVAC INC.-FLUSHING, NY
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* Test_ Requlreme

nts: _(Per para 3.
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i
j Figure!
i

of Merit.-~The

filter

shall have a F1

e

gure ¢ of

than 160 00. [Figure of Merlt.shall be_computed_as %thj~;gLE1gng_
2 by replac1n Col. 3iwith the contractors_measured | trgnsmigsign
in percent.

Test Results:
Part Fail By _ Remarks

LEN. 2T LI,

|

i

" g 7

I — ——— —-—1

4 .

1 3

i

|

i

]

L TR ST P

Merit C*eater




Numax Electronics, Inc.

Ak B s o 0. o N T ot i LS e S [y LN e i s

8/23/76 |

| 27.

-

0 I PROCEDURE 'rb 2003-5

VSS-3A SEARCHLIGHT SET DATA

€ METAVAC INC.- FLUSHING, NY

N SN

LN

&

wntract # DAABO7- 74 C 0379

. Test Para. Test
4,.4.2
4,4.2.4 Angular Visual Security

METAVAC FILTER S/N PEM 27

Requirement

Average of three observer averages -

_ Resulis .

Observer -Anglé +Angle " Total Angle

1:R.Randise _191.6° _193.5° 1.9°
. ~191.8° 193.8° 2.0°
198.8°  .191.1° 1.4°

Average <5°
2:X. Ricardi 192.4° 103.5° 1%
.192.8° 194.1° 1.3°
192, 5° 194.0 1.5°

. . Average <5°
J. Hotmes | : - :
3:R. -Randise 192. 4° 194.4° . 2.0°
Y, 191.5° 194.0° 2.5°
6° 193. 4° B

192.

Date: 10/7/"76

Average <5°

Tested by:

1.56°

iy

1.3°

1.7°

‘Witnessed by;

A}

\
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2 Customrer:
Contracti#:
Part:
Supplier:
F.S.C.

“”IAEIAVAC
_Cont_ract L

UQ\ECGM
DAARO7-74-C-0379
Filter, Infrared
Metavac, Inc.
#99117 ;

ING.- FLUSH\NG. NY

a 22(“4010.30

Para

3404

P —" T——v=aTy va

i
'

o

P O S ————

"'Acceotablo Zone T

;m O N oW

]

w

smission | | |

i ] T

Han

j h—
S RS
kst 1 TBEREN,
1
1

Maximum T

'";ﬁ%ﬁéﬁfﬁ%g

==

e -

from 360 nancmeters
through 760 nanometers..

(*

-1shall be .001 percent,

. Serial No,
—f““i-Test set-up NO.
~ Filtexr temp. °C
- Data by:
- Date:

e

PEM

- e
T Maximium Transnission ”'J o B e e e s B

29

DM

102
205°C +

9/

8/76

Semi- Lummﬁdu
4 Cyclus x 10 to the inch

850

o
500

o —
950

1000 |




IQHETAVAC IN

SPECIFICATION C2a 2204010306
FIGURE OF MERIT PER PARA 4.6.4.1

i C.-FLUSHING, NY - A’ ?
| € _-,.ecmm AAB0Z-74.C-0379 . __. o :~--T EATT L el
0 laPart- #FID Filter N2 éZa 220401
'Part Tested: “IpPE, /"ﬂ 5 AR R A
£ .. : : ok
, ..Test_Procedure: (Ref. para 4.6.4.1) o
{ i
B | :Flgure of Merlt:I --The measured transmLSS].o and computed Figure of !
Merit shall meet the rlaqulre'nent paragraph_3_._&.__4__@_11_:1_3,};,_,4,'1,
‘!Fallure to do s'o constltutes allu_lgg_of this itest.
| ‘Obtain Transmission Percentage Values| (Col. 3)
‘ gErom S_p,lec_t_r_al ;:a_n.smis_sign_Dat‘[aLRet_Bara__éL._ﬁ_.'A
ngave Féd_i_ar_l_géii | Transmission [Product
iLength Sensitivity x| Percent of Col.
i‘fNanometers Product and (3)ix 1
: L) (2) (3} &) |
| 765 153.600" 000 o!
B L 775 101.250: . 000 0
S 785 83.850 2000 o_ N
i © 795 ' 87.000; 003 | L0026 ool
| F_805 77.550; L0102 i | .0093 1
i 815 2,715 950 1 0338
825 228.360 RS 570
i 835 127.585 I. & [.53)
] 845 50.400 50 2.530
;’ 855 27.300 b _9.36%
J 865 28.435 32X @.049
y 875 38.805 Gl 23
i 885 85.575 65 1 55.623
i | 895 54.000 63 36.720
| | 905 41.375 T 29.1%0
Bl 915 34.900 13 25 477
B 925 18.955 15 14,216
|4 12.935 76 9.$30
.i 14.080 16 [0.700 |
3 5.300 15 3.97S
; i 1.877 16 1.426
1.944 16 .47
‘ 1.593 4. 1.226
J;‘_ig;r_e_of_l}erlt =" Sur
—— :




B ot

METAVAC INC.-FLUSHING, NY

#-DAABOZ-74-C-037

T —ET T
3 ik o ity

Shs 4

Figure of M

rit

t_Test Requiremeuts: (Per para 1)
i
! Figureiof Merit.--The|filter shall have a Figure of Merit greater

shall be computed as s

e e Zaath i Co P
S LA e
. .

? 2 by réplacing Col. 3lwith tdg contractors measured |
. in percent. :
.Test Results:
| _Part Pass | Fail By Remarks
Pemn29t S 7L
¥
(e
k. : 2 s
. o

A9




S AN R R ———

H
|
|
|

) -
QAP ' DATE ISSUED | REVISION DATE | REVISION | PAGE ) Numax - ‘]
= . ’ TE .
-I\.Iumax Elecctronics, Inc_t. 8/23/76 97 0 PR%EEDURE p. 2009-55
METAVAC INC. FLUSHING, NY
contract # DAABO7-74CQIL2 30 SpARCHLIGHT SET DATA
_ . METAVAC FILTER S/N PEM 29 ;
. Test Para. Test : Requirement : Results . ;
y ; : ) s e |
4,4.2 |
4.4.2.4 Angular Visual Security
Average of three observer averages - : . 586° ‘
Observer -Anglé +Angle ¥ Totai Angle
1: M. Shubel 167.6° 167.0° .6° ' o
' . 168.1° 166.9° g
167.6° . 186.4°  1.2°
Average «<5° 1.7
[ S - 9: H.McTiernan 167.4° 167.5° A°
166.17° 167. 4° o ol
167.8° - 167.5° N
e : . Average <5° " e ee
3: W.Kegel  167.5° 167. 4° 10
* 167.0°. '167.5° .5°
166.6° 167.3° " |
Average <5° .43°

‘Witnessed by;

~Da.te: 10/21/176 Pested by: / Jg [/lﬂy
. ; ’ ol /

\
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e SPECIFICATION C2a 2204010306
“N
== LOW TEMPERATURE STORAGE PER PARA 4.6.6.1
& METAVAC INC.-FLUSHING, NY v
| Contract #DAAROT-24-C0375: I Vaded I8
Part: |Infrared Filter P/N: C2a 2204010306
| part_Tested: | PEm| 29 Date: l|/o/2z/17¢
-
1. Test Procedure: (Refl para 4.6.6.1)
Low temperature storage.--The filter|shall be placed in the test
| chamber and exbosed té an ambient'temperatuﬂe of miﬁus 62°C!and
maintained for] a period of 12 hours.| The aﬂbient témperatdre shall
be raised to minus 54*0 and maintained for 6 hours.| After ithe
exposure period, the filter shall be|examined for damage. |If the
filterl|is removed from the tegt chamber, the examination shzll be
completed with"m 10 minutes after removin the_fi__l_t_e.r_jlgm Icham.b_e_r
Any evidence of damage shall Eonstitutg;failure of this test.
Date Time Temp. By Remarks
a!/o/zzh(y Loos =3¢ E«Q, Start
¥ o
& opafic] iz |-62°C] e,
e i 7;00 | —S4°C| E.4,
Lo [2 10 | —=54°C| E.A,
i
|
Test Requirements: (Ref. para 3.5.1
H Low Temperature Storage.--The! filter|shall not be d?maged (See 6.4 &
E by storage in bny ambient temperature from plus 23°C to miﬂus 62°C
E at any possibﬂé relative humf&itv wiéhin thét rangel
Te_s;:_ll,éﬁ._l_t.s.:
P |_Part Pass Fail | By Remarks
g ” :
 Pem 39 e E.A

T Su——
£ ]




|
o SPECIFICATION C2a 2204010306
: S i HIGH TEMPERATURE STORAGE PER PARA 4.6.6. 2
(R4 - IMETAVAC INC.-FLUSHING, NY
g Contract # DAAB07-74.C.0379 e o s A=~z
3 S .8
Part: iInfrared Filter P/N: C2a 2;9&&}0306
Part Tested: | Peema |24 |  [Date: | so0/21)3 i
; f Test Procedure: (Ref! para 4.6.6.2) b
B | .
.! _ - i
E_ §llgh temperature storage. —-The f;;ggt shall be plac$d in the test
Q fchamber and expo;ed té an amblent teﬁggraturg of 689C with maximum!
E ] humldléy (90 t% 98 percent) for 12 hours At the cgncluSLQn of the
é exposu%e perloE the fllter shﬁll be éxamlnedlfor damage. Any
;i ev1denée of. dagage shgll constitute éallure of this|test.
% Date Time Temp. By Remarks
: /o/,.:u/ﬂ Seo | 61 &) £ Start
/o/"ll’lb L0 | 70 ¢ €4 Eoriic
) =
.Q§»§

Test Requirements: (Ref. para 3.5.2)

Higthempgratlre Storage.--The filter shall ng;ﬁbgwggmaggdmby
storage in any ambient temperature érom Dluf 23°C_to minus; 62°C
at anﬁ possibie relative humldlty within that range.

Test Results:

Part. Pass___| Fail By . Remaxk

Rim 09 | EA.




shall then be exposed

o SPECIFICATION C2a 2204010306
Risry THERMAL SHOCK PER PARA 4.6.6.3
;?yh_ METAVAC {i!C. - FLUSHING, NY
~“5 .;:{ a:-_:;;,-:QQHtEa :~.;‘,-;-L_‘r-"‘=—=:;. - 9’227.4“9293 -Q-;::::—i:;—.—:-.—,—._—.—_.—_-;—_—:. B e T S T TR T TS
2 | part: !Infrared Filter ____|P/N:_G2a 2204010306 |
li -~ . - i . - 4
S R ;.;_.I.e.s_.t;_ei._]ﬁﬁtlm_%fl.___ b lprer | ojelestinl
RO N e_sl;__llr}r.qc.edu?;_e s (Ref! para £.6.6.3)1 im e
‘:
: k- i LEV s, [ E . SR N o E
Thermai Shock.--The filter shall be exposed !to_an_at
ture cf minus 54°C for not_lé§§_;han_gyg_i@)’hggpg.

ubient tempera-!
_The filter |
to 260°C within two (2) minutes for ﬁgg*;¢§§_

than t&o (2) h%urs. ?

g X [
[his codgtltutes one cycle.

be expésed to

four (&

) cycles

of thié test t

of thermal ,shp?c k.

At |

he filter shall be exqﬁined for damagé,“_Agyf

| .
the conclusion!

The filter shall|

Siaime

evidence of da‘n,age shall CO_I)S.!T-_i_t;.ut,e._.i;ai.l.ur_e_[qf_thi_s__t:e_s,t.
| Date  |Time Temp. ! By Remarks
bhslie | s |=5%°C] EA. e | TimEe | T, | By .
o ] 4i20 |-SHTC! €A Ex
N zf Qa2 |+260°C EX | lolofre] LISS 54| B |
e 135 |roeo’ey ER. « | 920 l-g4%} €x
i g b w9 aR el cp |
folaslze L1230 |-51°C| £ p, 1« 150 | +2e0 £.4,
i ai3s |-s4°C| EA ! e '
i s 3 | v260°U EA, wlzelze (12790 | T s4'Y ea |
| 4:s0 [+260°G_E A, n 2S4S | —SY'el EA
| n 2: 97 [+2w0°d ) |
5 u 500 | Y2e0C. CA
: :
i | Test Requirements: (Ref. para 3.5.3)
;
§—
S.T Thermal] Shock.r-The filter shall not |be damaged whed_subjected to
g thermal, shock from minus 54°C|to plus 260°C. k
; l |
3?’ Test Results:
Part Pass Fail | By Date | _| Remaxk
' PEm 2 Eh . o214
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( ;ﬂgﬁwtest. :

Y Cable Address "NYTESLA™ NEW YORK Lab. No.

76-49668
NEW YORK TESTING LABORATORIES, INC.

81 URBAN AVENUE, WESTBURY, L.l.,, N.Y. 11590 ¢ P.O. BOX 434 o (212) 297-1449 « (516) 334-7770
METAVAC INC. - FLUSHING, NY .
Contract # DAABOQ7-74-C-0379

Page 1. REPORT OF TESTS November 29, 1976
Lab. No. & Client — 76-49668 - Metavac, Inc.

:hviaterial — Two (2) I.R. Filters A"II/
Client’s Order No. — 14982

Identification . PEM 29 and PEM 32

Submitted for ~— Fungus Test per MIL-Std-810C, Method 508.1, Procedure 1

Gov't. Contract No. - DAABO7-74-C-0379
PROCEDURE

Approximately 10 milliliters of distilled water (having a pH value between 5.8

and 7.2 at 259 C. (77° F.) was introduced into a tube culture of species of fungi
and the spores were brought into suspension by vigorous shaking. This was repeated
for the species of fungi listed below:

Group I Aspergillus Niger
Group II Aspergillus Flavus
Group III  Aspergillus Versicolor
Group 1V Penicillium Funiculosum
Group V. Chaetcmium Globosum

The separate spore suspensions from the species of fungi were mixed together to form

a composite suspension. The test units were then placed within the fungus chamber |
and sprayed with the suspension of mixed spores. Three pieces of cottoan duct strips,
prepared as specified, were also placed in the chamber as control items and sprayed
with the composite suspension. The chamber was sealed and the internal chamber
temperature was increased to 860 ¥ 3,50 F. with a relative humidity of 97% * 2%.
These conditions were maintained for a period of four hours. The test items were -
then subjected to cyclic temperature and humidity conditions which included 20 hours
of RH at 95 * 5% at a temperature of 86 ¥ 20 F. followed by four hours of 100% RH

at a temperature of 77° deg. F. These cyclic conditions were continued for a period
o: 28 da%s. At the end of seven days, the control items were inspected for abundance
of growth. :

.

At the completion of the 28 day period of exposure, the test units werc removed from
the chamber and visually examined for evidence of fungus growth, deterioration, and
corrosion. The test units were then returned to Metavac, Inc.

RESULTS

There-was no evidence of fungus growth, deterioration or corrosion as a result of the

Report on sample by client applies only to sample. Report on samples by us applies only to lot sampled.
Information contained herein is not to be used for reproduction except by special permission.
Samples retained for thirty days maximum after date of report unless specifically requested otherwise by client.
The liability of the New York Testing Laboratories, Inc. with respect to the services charged for berein shall ia
no event exceed the amount of the invoice.




.n--y-ﬁ T ™

NEW YORXK TESTING LABORATORIES, INC.

‘ :'S: Page 2. Lab. No. 75'49663

f METAVAC INC.- FLUSHING, NY
; Contract # DAABO7-74-C-0379
/ NoTE

Fungus growth was evident on the control items indicating that the envirorment
had been capable of supporting fungus growth. Cgbtyﬂfl

-

We certify that this report is a true report of
resu]ts obtained from our tests of this material.

Respectfully submitted,
NEW YORK TESTING LABORATORIES, INC.

/—\

G. J.(Hotvitz )
Chief Officer

g O M e~

g Lynn A ‘West1ey
Quality Assurance

PQA OF LISTED ITEMS HAS BEEN MADE BY
ME OR UNDER MY SUPERVISION AND THEY
CONFORM TO CONTRACT EXCEPT AS NOTED.

To:

Metavac, Inc.
45-68 162nd St.
~ Flushing, New York 11358

Att: Mr. Mort Wilson

ska

A=15

Report on sample by client applies only to sample. Report on samples by us applies only to lot sampled.
Information contained herein is not to be used for reproduction except by special permission.
mdudtorthin days maximum after date of report unless specifically uested otherwise by client.
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Semi-

Customer:
Contract#
Part:
Supplier:

“—METAVA(

Spectra

USAECOM
: DAABQ7-74-CG-0379

Filter,
Metavac,
F.85.C. #99117

Infrared
Inc,

NG FLUSHING, NV

1 Data Per Specification C2a 220401030

Para. 3.4

" Contract | # DAABO7.74.C.0372 : T

by s e S S S e e e e
—Acceptable Zone -
EiE: EEnimicaiis SR T

10 , S50 S S _-—_'—; it I o S K

9 0 Et SO Ml et S [ N

8 0 ook L Sraiaash ______ij__,_

e — e

¢ =k

: == =

.‘ i; ‘ i
ansmission. |

T4

]
Loam

H OO nuHIXnZ>xS
n

|rashtestarda s e Lol

__ Darkest

“from 260 nanometexs ot
-~ through 760 nanometers. ...
shall! be .00l percent.

~__ Serial No.
- -=—= Test set-up NO.
"f'Filter temp.

i~ Date:

= =t e s e TP, VEIrm M
- - - — =4 ‘ =
" Maxinmum Transmission SRR M /*”‘/6”’

PEM 32

Data by: __ DM

*C

102
204°C +

9/8/76

— - ooy

gt oyt
i

0L

Lot

e
850

900

e
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3 e SPECIFICATION C2a 2204010306
: el FIGURE OF MERIT PER PARA 4.6.4.1
( ( " METAVAC INC.-FLUSHING, NY A -17
. S —. ConnaAII#DAABOYJ.%?Q e B —],_ e
iPart: Infrared Filter| _ 1M éZa 2204010305 ; ' ]
o ipart Tested: A zowild iEM32- _,_',gz;c_e__ii A ._,v._fﬁfﬁﬁ"_’_._;__f:i:f".
E | _ E;Test Procedure: (Ref.|para &. ,6_,_9_-_1)-_-_-_.__..A.L-..__-._.._ LA Sy =L Sl
. ‘ i .EFigure of Merit.-~-The measured transmission_ a‘-t-md comput:ed Flgure otﬂ
(Merit shall meet the requlreme'nt paragraphs 3.4.4 and 3.4.5, Ll_,_‘__
5 iFéilure to do s’o constitutes flallure of this t;_e_st.
; liObtain Transmission Percentage Values! (Col. 3)
EF_r_o_m Sp_ta_c.t;r_a.l_'l{:ansm_is.é;ja.n_Data_ReLBam_A.ﬁ_.la
Wave Radiag‘(;!, Transm}s_.sion Product
iLength Sensitivity x ! Percent = _iof Col.!(2)
{Nanometers Product : and (3)!x 10~ siaiik.
L (1) (2) i (3) 1S RS
_ & 768 153.600: 09/ £, Sidaiie OO ]
(€ 775 101.250 L S .
: i 785 83.850 0029 ooz 1
4 795 | 87.000! 0054 ey
= 805 77.550, e  weol | =
L e 77.715 oEG] r-geq_ Cu eaEm T
B . 825  [228.360 3 9] ey
i 835 | 127.585 13 LLbs
i 845 50.400 0528 . ,,MA._-.QL_(Q_
| 855 27.300 /5 12: 140
3 i 865 28.435! . 22.5 ¢ &0 SR N N
' I 875 38.805 - ore SENREE [ P14 T
| 885 85.575| 0 44,211 | B
b | 895 54.000 6/ TR T ol
| 905 41.375 65 26.893
; 915 34.900 c& 23.727.
e 925 18.955 72 (3. L4k
i | 935 . 12.935 73 44431
; 045 14.080 22 10.27§
P [ 955 5.300 vy 39224
1 (S BT 1.877 o 2:389]
4 | 975 1.944 75 |uUsgl
T l 985 1.593 /!F . 1203 |
| ; = Sun = H03. F

S R mwﬁwr—m s o
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|£METAVACINC FLUSHING, NY

W Contract #DAABO7-74-C-0379 _

i

i-Test Requirements:

........... — = = ST ssrmeT s rissmooToin ,|_~ poi . P
Wiee: SR B — =
¥ i ] 7 L ¢ AR L S
!
(Per_para 3. o S !r e RO
e Sl
G T SRR IR

'Figure

of Meri

t.~~The

than 160.00.

Tigure C

filtex shall have a. F;buLe ofiMerit greater
f Merxit

________ shall be computed as_shown_ 1A Figure

2 bz,réﬁla01no

Col. 3

with the .QQECEQGF—.Q.ES_JD?.@EUI&d.. transmission

;1n peréent. ....... s i1
= 5Test Results: »! TR
Part | Pass | Fail | By DATE | Remarks: B P 4
P 32 g% s ] . :
- ! s P
: e ey - —4
li__ L A% - i e —_— - - ﬂ ———— RSP ¥
——— e e e —!—— e Oy e Zieras T R o Rl B i
i & : It SN TR 1 %
J i i e e P SNUPIREURSUR— T—
"
y h SRR, T SRR CRISTRERE. SCR
¢ & “
— —
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REVISION DAL L HEVIDIUN

Q.A.D. DATE ISSUED yAauL ] INUmMax

Numax Elcctronics. Inc. l 8/23/76 '27’0 L’;ig’éwma Tp. 2009-55: ,
METAVAC INC.- FLUSHlNG NY GEe ST " 4

( Contract #DARBO? 'VSK 3A SEARCHLIGHT SET DATA i it

METAVAC FILTER S/N PEM 32

. Test Para. Test Requirement .. Results
| 4.4.2
1* 4.4.2.4 Angular Visual Security -5t
] . : Average of three observer averages - 1.06°
K. s . Observer -Angle +Angle " Total Angle
E | 1:M. Shubel’ 168.5° 166.5° 2.0° e
: ' ._169.1° 167.2° o
- . . . . . - 1. 90
1 4 2t s ' | Average <5° i s 1.93°
£ { - 9:H.McTiernan 167.4°  _168.4° 1.0°°
:» 167.5° 168. 4° ' "
167.5°  168.1° ,6°
| _
g Average <5° © .B88°
| : . : 3 :
: 3:W. Kegel 168.1° 168.0° 5
i 168.2°  _ 167.6° .6°
168.1° 167.5° 8"
_ , ' Average <5° : .43°
Date: 10/21/76 Tested by: /( M%
. S Gl ‘Witnessed by; /
\

A= 1"7




e e Y

S RS Sl 4

-G S

SPECIFICATION C2a 2204010306

e LOW TEMPERATURE STORAGE PER PARA 4.6.6.1
rd METAVAC INC.-FL' = NG, NY
=£ _Contract DL ' 2037 —A-J0
Part: |Infrared Filterxr P/N: C2a 22Q§£10306
Part Tested: | PEM| 22 Date: 10 [22 26
_Test Procedurei: (Ref! para 4.6.6.1)
Low temperature storage.--The filter|shall be placed in the test
chamber and eibosed to an ambient‘temperatuge of mi&us 62°C and
maintained forl a periéd of 12 hours.| The ambient témperature shall
be raised to minus 54$C and maintained for 6 hours.| After ithe
exposure period, the filter shall be|examined for demage. [If the
filter|is removed from the tést chamber, thel examination shall be
completed witﬂin 10 minutes ther removing the filter from chamber|
Any evidence of damage shall 'constitute failure of éhis test.
Date - | Time Temp. By Remarks
ia/;z/7e 5:05 | ~62°C| EA, Start
a5 of23f16 | B0 | Z62°C £,
<& N 2.00 | -54°C| E.A.
- o 1o | =sH°C| _E A

a%

i
4

|
J
0

Test Requireme

nts:

(Ref. para 3.5.1

Low Temperatur

e Storage.--The filter

shall not be damaged (

by storage in

any ambient temperature from plus 23°

See 6.4)

> to mi&us 62°C

possibl

e relative humfditv within that range

at _any

Test Results:

Fail

By

Remarks!

Part Pass

L//,

= A

Pem 32

h et =
Rl 1% 250

42
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SPECIFICATION C2a 2204010306

Jff? HIGH TEMPERATURE STORAGE PER PARA 4.6.6.2
& > METAVAC INC.-FLUSHING, NY :
St mwaw4mafu=&wpf | A-2 |
Part: |Infrared Filter P/N: C2a 2204010306
! Part Tested: PEM B?, Date: ro/z/ H(,
| Test Procedurel: (Ref! para 4.6.6.2)
High temperature storage.--The filter shall be placed in the test
chamber and exposed to an ambhen;.te&ggratur% of 689C with maximum
humidity (90 tb 98 peicent) for 12 hurs. At the cénclusion of the
exposuge period the f{ILer sh%ll be éxamined for damage. Any:
evidence of damage shill constitute failure of this|test.
Date Time Temp.| By Remarks
ofz1 16 | SPeo | pG°C| EA, Start
jojzzfre| 6100 | 70°C| EA, Fuwishl
Test Requirements: (Ref. para 3.5.2)
High Temperature Storage.--The filter shall not be damaged! by

£ | .
storage in any ambien

1L _tempe

rature

%’ro_m plu

s_23°C to minus

ive hum

Edity wi

thin thgt rangé.

62°C

at anﬂ possib&e relat
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‘Test Results:

Paxt | Pass |Fail | By Remaxks
: ; T 32 |/ E.A
&
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SPECIFICATION C2a 2204010306
THERMAL SHOCK PER PARA 4.6.6.3

‘METAVAC INC.-FLUSHING, NY

i{ Rk ~#DAABOF 74 CO3ITgT—————— ey e “ I“‘“"“—“—A——""}-"—g
! Part: |Infrared Filter P/N: G2a 2204010306 B
__§ pPart Tested: | PEm B2 L D_at_e_:___qﬂojzs;l ST e | ___:
i -
____ % Test Procedure: (Ref} para 4.6.6.3) - ORI S
J : 1
LThermat_Shock.--The filter shall be exposed to an ambient tempera-
ture of minus 54°C for not léss than|two (2) hours.| The fillter
shall then be exposed|to 260°h within two (2) minutés for not less
than t&p (2) hours. This codgﬁituteé one cycle. Tﬁg filtér shall
be exposed to lfour (4) cycles| of thermal shock. At|the conclusion
of thié test the filter shall| be examined er damage. Any
evidende of dagn,aae shall constitute failure of this|test,.
Date Time Temp. By Remarics
, thlzslre | TS | -84 | EA DE | TimE | TEMD | 8y
o i q:20 | -64°C| EA. ~ : :
< q:22 |~260°C] EA 1ofzefzb] 1SS | -sy°c] €A
1125 [ v260°G  EA. G20 | “S4°c!l A
Ll : q:22 | +26o°c! €A
Hof28]16) 2830 |-sutc | eA wso | r2eote] ep
| 25135 |-54°C | EA.
25377 vl ED L. lzelt | 12840 | -54° | gA
y:so |r2eo’c| £ 2ius |~sy~ | €A
2:47 |[*260° en
§i6-o t+260 ° eA
| Test Requirements: (Ref. para 3.5.3)
Il Thermal _Shock.--The filter shall not |be damaged when_subjected to
| thermal, shock from mirus 54°C|to plug 260°C.
l
-
:E Test Results:
i Part Pass Fail | By Date Remarks
7 Hem 32| A, ezl
i s SN W— L .
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-4965 d
NEW YORK TESTING LABORATORIES, INC. '

81 URBAN AVENUE, WESTBURY, L.l.,, N.Y. 11590 o P.O. BOX 434 o (212) 297-1449 o (516) 334.7770

> METAVAC INC.-FLUSHING, NY
Contract # DAAB07-74-C-0379
Page 1. REPORT OF TESTS jovenber 29, 1976
Lab.;No..& Client — 76-49668 - Metavac, Inc.
s&neﬁal — Two (2) I.R. Filters
Client’s Order No. — 14982 A-23

Identification — PEM 29 and PEM 32

Submitted for  — Fungus Test per MIL-Std-810C, Method 508.1, Procedure 1

Gov't. Contract No. - DAAB07-74-C-0379
PROCEDURE

Approximately 10 milliliters of distilled water (having a pH value between 5.8

and 7.2 at 259 C. (77° F.) was introduced into a tube culture of species of fungi
and the spores were brought into suspension by vigorous shaking. This was repeated
for the species of fungi listed below: :

( Group I Aspergillus Niger

¢ Group II Aspergillus Flavus
Group IIT  Aspergillus Versicolor
Group IV Penicillium Funiculosum
Group V. Chaetomium Globosum

The separate spore suspensions from the species of fungi were mixed together to form
a composite suspension. The test units were then placed within the fungus chamber
and sprayed with the suspension of mixed spores. Three pieces of cotton duct strips,
prepared as specified, were also placed in the chamber as control items and sprayed
with the composite suspension. The chamber was sealed and the internal chamber
temperature was increased to 860 * 3.50 F. with a relative humidity of 97% * 2%.
These conditions were maintained for a period of four hours. The test items were -
than subjected to cyclic temperature and humidity conditions which included 20 hours
of PH at 95 * 5% at a temperature of 86 * 20 F. followed by four hours of 100% RH

at a temperature of 77° deg. F. These cyclic conditions were continued for a period

of 28 days. At the end of seven days, the control items were inspected for abundance
of growth. :

{ ¢ At the completion of the 28 day period of exposure, the test units were removed from
| § he chamber and visually examined for evidence of fungus growth, deterioration, and
! § corrosion. The test units were then returned to Metavac, Inc.

RESULTS

R There was no evidence of fungus growth, deterioration or corrosion as a result of the
1 .: g test. . :
A

Report on sample by client applies only to sample. Report on samples by us applies only to lot sampled.
Information contained herein is not to be used for reproduction except by special permission.
Samples retained for thirty days mazimum after date of report unless specifically requested otherwise by client.
The liability of the New York Testing Laboratories, Inc. with respect to the services charged for herein shall in
po event exceed the amount of the invoice.
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NEW YORX TESTING LABORATORIES, INC.

Page 2. ' . : Lab. No. 75-49668 4

METAVAC INC.-FLUSHING, NY
Contract # DAABO07-74-C-0379

_NOTE

. ‘Fungus growth was evident on the control items indicating that the environment
had been capable of supporting fungus growth. égglyﬂﬁa

A-2Y

We certify that-this report is a true report of
results obtained from our tests of this material.

P e

Respectfully submitted,
NEW YORK TESTING LABORATORIES, INC.

/-\_

G. J.@bMtZ —
Chief Officer

o G WOy

Lynn A. Westley
Quality Assurance

PQA OF LISTED ITEMS HAS BEEN MADE BY
ME OR UNDER MY SUPERVISION AND THEY
CONFORM TO CONTRACT EXCEPT AS NOTED.

PARTIAL TEST EVALUATIO! /éONDUCTED

To:

Metavac, Inc. : . "
45-68 162nd St.
. Flushing, New York 11358

Att: Mr. Mort Wilson

ska

Report on sample by client applies only to sample. Report on samples by us applies only to lot sampled.
Information contained herein is not to be used for reproduction except by special permission.
Samples retained for thirty days maximum after date of report unless specifically requested otherwise by client.
The liability of the New York Testing Laboratories, ::: with respect 1o e services charged for herein, shall ix

1o event exceed the amount of the iavoice. "




