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SUPER8EDINC
t41L-R-52447B(EL)
23 September 1969

FIILITARYSPECIFICATION

REPUCTOR , PARABOLIC,
22 1/2 INCH,

FOR
SEARCHLIGHT, INF’RAR2D,

28-voLT, 11O-NEM

This specification 10 approved for use by all Departments
and Agenciee of the Department of Defense.

1. SCOPE

1.1 This epecification coverB one type nf a primary reflector for use with
searchlight, infrared, 28 volt, 100 ampere.

2. APPLItX8M DOCIJSCWTS

m

.
b

2.1 The fOllOWing documente of
for bids or request for proposal,
extent specified herein.

SPECIFICATIONS

FBDERAL

NN-P-71

QQ-S-781
PPP-B-585
PPP-B-601
PPP-B-621
PPP-B-636
PPP-F-320

PPP-P-291
PPP-T-45

PPP-T-76

PPP-T-97

the iesue in effect on date of invitation
form a part of this specification to the

Pallet, Materials Handling, Wood,
Stringer Construction, 2-Way and
4-Way (Partial)

Strapping, Steel, Flat and Seals
Boxee, Wood, Wirebound
Boxes, Wood, Cleated-Plywood
Boxes, Wood, Nailed and Lock Corner
Boxes, Shipping Fiberboard
Fiberboard, Corrugated and Solid,
Sheet Stock (Container Grade), and
Cut Shapes
Paperboard, Wrapping and Cushioning
Tape, Gummed, Paper, Reinforced and
Plain for Sealing and Securing
Tape, Pressure-Sensitive Adhesive
Paper, (For Carton Sealing)
Tape, Pressure-Sensitive Adhesive
Filament Reinforced
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MILITARY-

MIL-P-116
MIL-M-103O4

MIL-P-11268

MIL-B-43014

STANDARDS

MILITARY

MIL-STD-105

MIL-STD-129
MIL-STD-130

hiIL-STD-l/+7

MIL-STD-I31O

DRAWINGS

I ELECTRONICS COMMAND

SC-DL-613956

(Copies of specification, standards
connection with specific procurement
procuring activity or as directed by

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

. .

Preservation-Packaging Method8 of
Meters, Electrical Indicating, Panel ~e,
Ruggedized, General Specification for
Parts, Materials, snd Processes Used in
Electronic Equipment
Boxes, Water Resistent Paperboard, Folding,
Set-up, and Metal-Stayed

-.

sampling Procedures and Tables for
Inspection by Attributes

Marking for Shipment and Storage
Identification I&u-kingof US Military
Property
Palletized and Containerized Unit Loada

40 Inch x 48 Inch Pallets Skida, Runners,
or Pallet Type Ease
Environmental Test Methods

Reflect~ Assembly, Primary

snd drawings required by suppliers in
functional should be obtained from the
the cont~acting officer).

2.2 Other publications. The following documents form a part of this
specificatxm to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invita.tionfor bids or request for proposal
shsll apply.

ILLUMINATING ENGINEERING SOCIE’11’
I

Illuminating Engineering, Vol. LVII, No. 3, March 1962.

Application for copies should be addressed to the, Illuud.natingEngineering
Society, 1860 Broadway, New York, New York 10023.

3. REQUIRFMXNTS
I

3.1 Construction. The reflector shall be in accordancewith Drawing
SC-DL-613956and all provisions of this specification.

3.2 First article. when specified in the contract or p~~~~e Order, the
contractor shall furnish first article units in accordance with 4.3.
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3.3 Parto and mcteriale. Parts and materials shall be as specified, .
herein and ae shovn on the applicable drswinge. Materials not specified
ehall be selected by the contractor and shall be subject to all provisions
of this specification and shall confocm to 2’12L-P-11268.

3.4 Mechanical shock. The reflector shall not be damaged after beirr8
eubjected to chocks of 3.5 g’e minimum, perpendicular co the optical sxis,
with a sustained pulse duration of 8.5 milliseconds, plus or minus 0.5
millisecond and Shock@ of 12 g’e minimum, parallel to the optical axis, with
a sustained pulse duration of 42 milliseconds, plus or minus 1.0 millisecond,

3.5 Spectral reflectivity. Spectral reflectivity of the reflector shall
be not less then 86 percent at 1,000 millicnicronsand not leas than 76 percent
ac 550 ❑illim.icrons.

3.6 Circle of confusion. The circle of confusion of the reflector shall be
not greater than 1 millimeter in diameter with an energy transmission of not
less than 88 percent. The reflector shall meet the circle of confusion
requirement after the environmental tests specified herein.

3.7 Vibration. The reflector ehall not be dcmaged (see 6.3) by eustained
vibration in any direction at frequencies varying frsm 10 to 55 Hertz (Hz)
at a g level (eee 6.3) os described in Pigures 1, 2 and 3.

3.8 Storaue ternperacure. The reflector shell not be damaged by storage in
any ambient ccmperature frrnsminus 62°C to plus 68”c.

3.9 Thermal shock. The reflector shall noc be damaged by thermal shock
frsm minus 54°C to plus 68*C.

3.10 High temperature and humidity. The reflector shall not be damaged
when eubjected to temper.etureabetween plus Z3°C and plus 52°C with a
relative hrrmidityof 95 percent.

3.11 salt fog. The reflector shall not be damaged by cxpoeure to salt-
eee atmosphere.

3.12 Identification markin8 . The reflector ehall be identified in
accordance with lfIL-STO-130.

3.13 ilorkmanshi~. Reflectors shall be uniform in quality and shall be
free frsm defects such as scratches, chips, crazing, sharp edgee, discoloration,
or other defects chat may adver8ely affect the intended function of the
reflector.

4. QUALITY ASSURANCE PROVISIONS

6.1 Responsibility for inspection. Unless otherwise specified in the

contract or purchaee order, the supplier 1s reaponeible for the performance
of all Inspectionrequirccnentsos specifiedherein. Sxcept as otherwise
specified by the contract or order, the supplier may uee his nwn or any other
facilities euitable for the performance of the Inepeccion requirements epecified

3
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herein, unless disapproved by the Government. The Government reserves the
right to perform any of the inspections set forth in this specificationwhere
such inspections are deemed necessary to a~sure suppliers and services conform
to prescribed requirements.

4.2 Classificationof inspection. Inspection shall be classified as
follows:

a.

b.

c.

4.3
order,

First article inspection (see 4.3) .

Quality conformance inspection (see 4. 5).

Inspection of preparation for delivery (see 4.7).

First article. Unless otherwise specified in the contract or purchae.e
the first article inspection shall be performed by the contractor.

4.3.1 Inspection. Each reflector shall be examined in accordance with
Table 1. One or more defects shall be cause for rejection of that reflector.

TARLE I Inspection

Defects Requirement paragraph

KA.70R

101. Absence of any part or component 3.1
102. Any dimension not as specified 3.1
103. Misalinement of parts or components 3.1
104. Material not as specified

Absence or incorrectness of identificati~n
3.3

105. 3.12
markings

106. Workmanship not as specified 3.13

Defects not listed as major shall be classified as minor.
I
I

4.3.2 m. Upon successful completion of tie examination specified in 4.3.1
the first article reflector shall be subjected tb the tests in Table II. Tests

shall be conducted in the order listed. Failure of any tests shall be cause for
rejection.

.,

c

i
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TABLE 11 Inspection ..

Tesca Requirement paragraph Test paragraph

Mechanical shock
Speccral reflectivity
Circle of confusion
Vibration
LOv temperature storage
High temperature storage

Thermal shock
High temperature and humidity
salt fog

3.4
3.5
3.6
3.7
3.8
3.8
3.9
3.10
3.11

6.6.1
4.6.2
6.6.3
4.6.4
4.6.5.1
4.6.5.2
4.6.5.3
4.6.5.4
h.6.6

h.4 Inspection covered by subeidiory documents. The reflector shall be
inspected under the applicable subsidiary documents ns part of the inspection
required by this specification and the inspection requirement specified in the
contract or purchaae order (see 4.3.1, Table I).

6.5 Quality conformnnte inspection.

4.5.1 Examination. Each reflector shall be inspected as specified in
Table 1. Presence of one or more defects shall be cause for rejection.

4.5.2 ~.

4.5.2.1 $roup A Inspection. Each reflector shall be tested in accordance
with Table 111. Failure of any teat shell be cauae for rejection.

TABLE 111 Croup A Inspection

Test Requirement paragraph Test paragraph

Circle of confueion 3.6 4.6.3

4.5.2.2 Croup B Inspection. Group B inspection shall be conducted on
reflector selected from units which have passed the examination and tests in
4.5.1 and 4.5.2.1. Ssnpling shell be in accordance with MIL-sTO-1O5, AQL 6.5
percent defective, inspection level S-2. Test shall be conducted in accordance
with Table IV.

5
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.,. TABLE IV Group B Inspection

Test Requirement paragraph Test paragraph

Spectral reflectivity 3.5 4.6.2

4.5.2.3 Group C Inspection. This inspection shall consist of the tess specified
in Table V and shall be performed in eample units-that have been subject to
and met Group A and B inspection. Sample units shall be selected in accordance
with 4.5.2.3.1.

4.5.2.3.1 SamPli~ for inspection. One sample reflector shall be selected
at random for all inspections in Table V from the monthly specified quantity
produced or each 100 reflectora, whichever occurs first. The sample selected
shall be at the start of the contract from the first quality conformance
inspection production lot.

TABLE V Group C Inspection

Teat Requirement paragraph Test paragraph

Mechanical shock 3.4 4.6.1
Low temperature etorage 3.8 4.6.5.1
High temperature storage 3.8 4.6.5.2
Thermal shock 3.9 4.6.5.3
High temperature and humidity 3.10 4.6.5.4

4.5.2.3.2 Group C failures. Actions required ~elative to Group C failures
shall be as specified in the contract or order. (see 6.2).

4.5.3 Reinspection of Group B and Group C Btunpleunits. Unless otherwise
specified, sample units which have been subjected to and passed both Group B

and Group C reinspectionmay be accepted on contract or order provided all
damage is repaired and the sample units are resubjected to and pass Group A
inepection.

4.6 Test 14ethods. Tests required to determine compliance with the require-
ments of this specification shall be conducted in accordance with the test
procedures specified herein. All meters used during teate s,hallhave been
calibrated within 30 days prior to the start of testing, and thereafter as
required, and at intervale not to exceed 6 monthe. Ambient and operating
temperature during environmental.+esting,vibration frequency and amplitude,
and mechanical shock forcea shall be recorded usiag recording inatrumenta,
accurate vith&3.O percent with a damping factor not greater than 3 as

defined in HIL-M-103O4. AI> teeta shall be conducted at room temperature
(see 6.3) unless otherwise specified in the individual test procedure.
Test facilities, chambers and apparatus used in conducting tests specified
herein shall meet the requirements of I42L-STD-81O.

./

.

.

.
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4.6.1 Mechanical shock. The reflector ehell be meunted vertically on a
ri81d, nonresonant fixture. The mounting of the reflector to the fixture
shall be such that the 22 1/2 inch dimension shall be in the horizontal “plane
and the reflector shall be supported only at the center mounting hole. An
accelerometer ehall be attached to the fixture immediately adjacent to the
reflector. The reflector shall be examined for dcnage efter each of che
following test procedures:

a. Six ehocka shall be applied parallel to the optical cxis of the
reflector with n pulse duration of 62 milliseconds, plus or minus 1 milli-
second at o force of 12 g’s minimum.

b. Six shocks shall be applied perpendicular to the optical axis
of the reflector in e vertical direction with a pulse duration of 8.5
milliseconds, plus or minus 0.5 millisecond at a force of 3.5 g‘s minimum.

Evidence of any d.emngeshall constitute failure of this test.

4.6.2 Spectral reflectivity. The spectrol @effectivity shall be
measured with r!Beckman Hndel DU Spectrophotometer or an equivalent

instrument approved by a representative of the contracting officer.
Reflectivity meaeuremente may be made on samples from the circular portion
removed to form the center hole. Reflectivity mensurementa shall be made
at wavelengths of 550 and 1,000 millirnicrons,plus or minus 20 millimicronrr.
Values less than 76 percent at S50 milli.micronsor leee than 86 percent at
1,000 millimicrans ehcll constitute failure of thie.test.

4.6.3 Circle of confusion. The zero-length searchlight photometry
system deecribed in “Illuminating Engineering”, Vol LVII, No. 3, March 1962,
or an equivalent sy.stcmapproved by the contracti~ officer shall be used
throughout this test. For a circle of confusion mennurement, a point source
of light (see 6.3) ie placed at the focal point of the reflector. ThiS light
beam, after being reflected and collimated, is accepted by an integrating
sphere positioned at the focal point of the collimator mirror. The czperture
of the integrating sphere is adjusted to an openinB which by previous
calibration corresponds to intercepting 100 percent light output of the
reflector. The light output from the integrating ephere is measured by a
light cell and recorded as the 100 percent light output of the reflector.
At this point, the integrating sphere aperture is adjusted to an opening which
also by previous calibration corresponds to the aperture necessary to fulfill
a circle of confusion of 1 millimeter at the reflector. The light OUCpUt
(energy) collected by the sphere is again meoaured, and the percent Of ener8Y
tranemisaion derived from the ratio of the cwo measurements conetitutee the
circle of confusion in terme of percent of energy transmie.sion. A circle of
confusion less then 88 percentshall constitute failure of this test.

4.6.4 Vibration. The reflector shall be mounted vertically on a ri8id non-
resonant fixture. The mountin8 of the reflector to the fixture shall be such
that the 22 1/2 inch dimension shall be in the horizontal plane and the
reflector ehall be suppOrced Only at the center m0untin8 hOle. An accelero-

meter shall be attached to the fixture immediately adjacent to the center
m0untin8 hole. The reflector shell be examined for d_8e after each of the
following procedures:

7
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a. Vibrate the reflector in a horizontal direction parallel to the
optical axis of the reflector with the frequency varying between 10 and 55 ●
Hz at the maximum g level as described in Figure 3. The frequency shall
change uniformly from 10 to 55 Hz and return to 10 Hz. The acceleration
or deceleration shall not exceed plus or minus 10 percent. The reflector shall
be vibrated in this plane for a period of 90 mi””tes. The resonant frequencies
shall be determined during this time and at the conclusion of the 90 minutes,
the reflector shall be vibrated at each resonant frequency for 15 minutes.

b. Repeat a, with the direction
perpendicular to the optical axis of
to acceleration ValUeS.

c. Repeat a. with the directi.m

perpendicular to the optical axis of

aPPIY to acceleration valum.

of vibration in a horizontal plane
the reflector. Figure 2 shall apply

of vibration in a vertical plane
the reflector. Figure 1 shall

d. Repeat a. through C. at minus 54° C after cold soaking at minus

54° C for 2 hours.

Evidence of any damage shall constitute failure of this test.

4.6.5 Environmental conditions.

&.6.5.l Low temperature storage. The reflector shall be stored in the
test chamber at an ambient temperature of minus 62°C for a period of 8 hours.
At the conclusion of the storage period, the reflector shall be examined. Any
evidence of damage shall constitute failure of this test.

c

L.6.5.2 High temperature storage. The reflector shall be stored in the
test chamber at an ambient temperature of pl”k 68°c with maximum humidity of
90 to 98 percent for 8 hours. At the conclus~on of the storage period the
reflector shall be examined. Any evidence of damage shall constitute failure
of this test.

4.6.5.3 Thermal shock. The reflector shall be placed in an ambient
temperature of minus 54°C for a period of not less than 6 houre. The
reflector shall be removed from the chamber while at ni”us 54°C and
immediately placed in an ambient temperature of not less than plus 68”c.
After remaining at this temperature for 1 hour, the reflector shall be
examined. Any evidence of damage shall constitute failure of this test.

4.6.5.4 High temperature and humidity. Th/?reflector shall be placed
in a test chamber and subjected to three 12 hour cycles of exposure with
a relative humidity maintained between 90 and 98 percent at all times.
Each cycle shall consist of the following:

a. Two hours at plu5 52”c.

b. Decrease temperature within 1 hour to plw+ 23”c.

c. Maintain plus 23°C for 1 hour.
I

I

d. Increase temperature within 1 hour to plus 52”c.

8
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e. Maintain
,.

f. Decrease

8. Maintain

h. Increase

i. )laintain

PIUS 52°C for 2 hours.

temperature CO plus 23*C

plus 23°C for 1 hour.

UIL-R-52447C

.<

within 1 hour.

temperature within 1 hour to plus 52”c.

plus 52°C for 2 hours.

Immediately upon completion of the 3 cycles the reflector shall be examined.
&ty evidence of damage shall constitute failure of this test. -

4.6.6 Sale fog. The reflector shall be subjected to test method 509 of
MIL-STD-81O. Discoloration,deteriorationor loss of reflectivityof the
refletting surface shall constitute failure of this test.

4.7 Inepectiocrof preparation for delivery. Preparation for delivery
shall be inspected in accordance with HIL-P-116 to determina conformance
co the requirement of Section 5.

5. PREPARATION FOR DELIVSRY

5.1 Preseflation and packagina. Preservation and packagirug shall be level
A or C, aa specified (ace 6.2).

5.1.1 Level A.

5.1.1.1 CleOning. The reflector shall be cleaned in accordance with
process C-1 of FSIL-P-LL6.

5.1.1.2 ~~. me reflector shall be dried in accordance with
the applicable procedure of HIL-P-116.

5.1.1.3 Preservation applications. None required.

5.1.1.4 Unit ptrckaxin~. Each reflector shall be individually packaged,
Method III in accordance with FIIL-P-116as follows: Cushion each item by
wrapping in paperboard conforming to PPP-P-291, type I and secure wrap with
tape conforming co PPP-T-45, Type III, grade A. place the cushiOned it~
uithin a cloeef itting box conforming to UIL-B-C13014,form 1, style II, type A.
Closure shall be in accordance with the appendix of the box apeclficacion.

5.1 1.4.1 :ntermedizrceconcainer. The reflector packaged aa specified
in 5.1.1.4, shall be placed in intermediate container conforming to IIIL-B-43014,
form 1, style II, type A in multiples of four, not to exceed 4 unit pack.cgea
or 50 pounds. Box closure shall be in accordance with tha appendix of the
box specification.

5.1.2 Level C . The reflector shall be preserved and packaged in a manner
that will afford adequtrceprotection against physical and environmental dcmcge
duCin8 shipment, handling and limited in-tranait atOra8e.

9
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5.2 Packing. Packing shall he level A, B or C as specified. Shipping
containers for all levels shall be capable of stacking and supporting
superimposed loads during shipment and storage withou~ damaging the

I container (s) or its contents.

5.2.1 Level A.

5.2.1.1 Consolidation. A quantity of reflectors packaged as specified
in 5.1, shall be packed within a close-fitting fiberboard box conforming
to PPP-B-636, type CF, class weather-resistant. Box closure shall be as

specified in the appendix of the box specification. To facilitate pallet-
ization, fiberboard boxes shall be uniform in size and contain equal quantites .-

, of the packaged items to the greatest extent practicable.

5.2.1.2 Palletized load. A quantity of containers, packed as specified
in 5.2.1.1, shall be placed on a pallet, load type 1, conforming to MIL-sTD-147,

i

except that the pallet shall be softwood conforming to NW-P-71, type IV, size
2. A fiberboard cap shall be employed over the load having two sides extending
down the stacked load at least 12 inches to accommodatemarking requirements.
The cap shall be fabricated of fiberboard conforming to PPP-F-320, class
weather resistant, W5S or V3C. The load shall be “bonded” to the pallet by
strapping conforming to QQ-S-781, type 1, finish A or shrink film.

5.2.1.3 Less than palletized load. When quantities per destination are
less than a pallet load, the containers pricked ae specified in 5.2.1.1 shall
be waterproofed with tape conforming to PPP-T-76, in accordance with the taping
requirements of the appendix of the box specification. A quantity of the
waterproofed containers shall be packed within a close fitting box conforming
to PPP-B-601, overseas type; PPP-B-621, style 14, class 2; cm PPP-B-585, style 2
or 3, class 3. When the gross weight exceeds 200 pounds, or the container c

length and width is 48 x 24 inches or more and the weight exceeds 100 pounds,
3 x 4 inch skids, laid flat, shall be applied \in accordance with the require-
ments of the contsiner specification, or if not specified in the specification
in a manner which will adequately support the titanand facilitate the use of
material handling equipment. Closure and strapping shall be in accordance
with the applicable container specification or appendix thereto except that
metal strapping shall conform to QQ-s-781, ty{e 1, finish A.

5.2.2 Level B— .
I

I 5.2.2.1 Consolidation. A quantity of reflectors packaged as specified

I
in 5.1, shall be packed ae specified in 5.2.1:1.

5.2.2.2 Palletized load. A quantity of containers, packed as specified
I in 5.2.2.1, shall be palletized as specified in 5.2.1.2.

5.2.2.3 Less than palletized load. When q&ntities per destination are
less than a pallet load, the containers packed as specified in 5.2.2.1 shall
be reinforced by pressure-sensitive filament tape conforming to PPP-T-97,

tYpe IV as specified in the appendix of the box specification. No further

I
packing shall be required.

,,

5.2.3 Level C.

I 10
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s.2.3.1 Consolidation.
in S.1, shall be packed aa

K2L-R-52447C

A quantity of reflectors packaged as specified
speclfled in 5.2.1.1, except that the fiberboard

boxes ehall be class domestic.

5.2.3.2 Palletizedload. A quantityof containers,packed ae epecified in
5.2.3.1, shall be palletlzed as specified in 5.2.1.2, except that the
fiberboord cap shrillbe class domestic.

5.2.3.3 Less than palletized load. fien quarttitieaper destination are
less than a pallet lood, the containers pocked as specified in 5.2.3.1 shall
be used as the shipping container. No further pocking shall be required.

5.3 XarkAnK. In addition to any special mnrkins required by the contract

or order, interior packnses ond exterior shipping contalnere shall be marked
in accordance vith IUL-STD-129.

6. NOTSS

6.1 Intended use. The reflector is intended for use in a searchlight
confot’mlnsco K2L-S-52444.

6.2 Orderinirdata . Procurement documents ehould specify the folloving:

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

Quantityand schedule for first article teatins for all line items
(seebi.3).

c. Production delivery schedule (see 4.5.2.3.1).

d. Level of preservation and Packagins and the level Of packi=
required(see 5.1 md 5.2).

e. Actionsrequiredrelativeto Croup C failure (See4.5.2.3.2).

6.3 Definitions. For the purpose of this specification, the following
defl.aitiOItB UPPIY .

6.3.1 e. Dama8e is defined aa deform.stion, corrosion, loosenir.s
of parts, or crecke.

6.3.2 ~. g la defined aa an acceleration or deceleration of 32.17
feet per second per second.

6.3.3 I&am temperature. Soom temperature is defined M 23”C, plus or
minus 3“C.

6.3.4 Point sourceof light. A point sourceof light is defined as the

light emanating from a No. 71-71-44 Bausch & Lomb or equal Ophthalmic tip.

CUSTUDIAN : PSSPAP.INGACTIVITY:

Arm-SL Army-SL

sla+ - Ec

User Actlvity:
Nav - MC

Project No. 5855-0011

11

Downloaded from http://www.everyspec.com



●
,,

i.

N
O

1
1
V

U
3
1
3
3
3
V

10dN
l

lV
N

IP
A

O
N

S
IX

V
1
V

0
1
1
U

3
A

“1
3

U
l%

ld

●
Downloaded from http://www.everyspec.com



.,

,.
,

LUL-R- 52447C

J

fnvml w MO11VM313XW

13

Downloaded from http://www.everyspec.com



bU~R-52447C
10.

.....
,$

1.

s

,.

.

I

..

—
lMKld g,!)) IIO11VW11ZX3V

14

Downloaded from http://www.everyspec.com
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