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MILITARY SPECIFICATION

PANELS , INFORMATION, INTEGRALLY ILLlJT41NATSD

This specification is mandatory for use by all

Departments and Agencies of the Department of Defense.

1. SCOPE

1.1 &!2J?s. This specification covers

integrally illuminated information panels.

1.2 Classification. The panels shall

types and classes as specified (see 6.2) .

1.2.1 Classes.

the general requirements for

be furnished in the following

Class l-R. Panels having the background of the frent

face of the panel finished with black and the integral

illumination red.

Class 1-W. Panels having the background of the front

face of the panel finished with black and the integral

illumination white.

Class 2-R. Panels having the background of the front

face of the panel finished with gray and the integral

illumination red.

Class 24.’. Panels having the background of the front

face of the panel finished with gray and the integral

illumination white.

● 1.2.2 m.

Type 111 - One piece plastic Pane19. panels consisting of one
sheet of plastic utilizing MS2501O light assemblies for illumina-

tion.

,
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Note: Type 111 panels shall be inactive for new design.

Qualification for ~pe 111 panels will be determined by

qualification for Types IV, V, or VI . Type III panels

may be updated to Types IV or V by the use of adapter

plug HS90135-9 (see 6.8).

Type IV - One piece integrally wired incandescent panels.

Panels consisting of one sheet of plastic “sing MS24367,

M.90451, or ltS90&S2 lamps and wiring embedded wlthi” the

panel.

Type V - Integrally wired, replaceable US24367, MS2L515,

fiS90L51, or HS90.452 lamp panels. Panels consisting of one
sheet of plastic using replaceable !!s26367, K$24515,

!4S90651, or MS90L52 lamps, the panel containing all

lampholders, associated wiring and connectors. Alter-
natively, the lamps may be soldered to a removable printed

Circuit board reces.ged so that the circuit board is flush

with the back of the plastic panel.

T-YPe VI - Electroluminescent pane 1s. Panels conslsti”g of

one sheet of plastic with encapsulated electroluminescent

lamps or a cc.mbinatio” of EL lamps and incandescent lamps.

●2. APPLICABLE 00CL?!2W2S e

2.1 Issues of documents. The following documents, of the issue i“

effect on date of invitation for bide or req”ent for proposal , form a part of

this specification to the extent specified herein.

SPECIFICATIONS

FEDEffAL

C-F- 206

L-P- 380

P-C-444

/ TT-T-266

● * W-L-111

Felt Sheet, Cloth, Felt , Wood, Pressed

Plastic Molding Hater ial, Hethacrylate

Cleaning Compound, Solvent, Greas.e Emulsifying

Thinner, Dope and lacquer (Cellulose Nitrate)

Lamps, Incandescent, Hiniature

● $ See 6.12 for irosa reference to MS Lar@s

2
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I’IILITARY

!!IL-P-116

tfIL-*1000

HIL-P-5425

MIL-L-6081

!41L-C-6781

MIL-H-7083

MIL-P-139f19

liIL-N-18012

K2L-C-25050

HIL-L-25467

!tIL-P-13949

MIL-I-46058

PIIL-C-55302/108

MIL-C-55032/109

FEDER&

Fed. Test Hethod

Std. No. 141

0

- Preservation, Methods of

- Drawings, Engineering and Associated Lists

- Plastic, Sheet, Acrylic, Heat Resistant

- Lubricating Oil, Jet Engine

- Control Panel, Aircraft Equipment, Rack or

Console Mounted

- Hydraulic Fluid, Nonflammable, Alrcraf t,

Hydrolube

- Plastic Sheet, Laminated, Metal Clad (For
Printed Wiring), General SpecifiCatiOU for

- Markings for Aircrew Station Displaya, Design

and Conf iguratlon of

- Colors, Aeronautical Lights and Lighting
Equipment, General Requirements for

- Lighting, Integral, Aircraft Instrument,

Ceneral Specification for

- Plastic Sheet, Laminated, Metal Clad (For

Printed Wiring), General Specification for

- Insulating Compound, Electrical (For Coating

Printed Circuit Assemblies)

- Connector, Electrical, Printed Wiring Board

General Purpose Nale Adapter, Contact Spacing.

(.100) Type C

- Connector, Electrical, Printed Wiring Bgard

Ceneral Purpose, Composite, Receptacle, Contact

Spacing (.100) Single Row, Type C

- Paint, Varnish, Lacquer, and Related Materials;

Methods of Inspection, Sampling, and Testing

3
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FEDERAL (continued)

FEo-STD-S95

MILITARY

MIL-SlW105

FfIL-STfk-129

PIIL-STIF130

XIL-STD-143

flIL-sTo-202

MIL-STO-411

MIL-STO-454

FiIL-S-704

MIL-STD-794

!’fIL-SIWEIO

US3338

US3b98

U524367

US2&515

HS2501O

HS25237

HS90335

Ms90f151

HS90452

Color

SamplinS Procedures and Tables for

by Attributes

Marking for Shipment and Storage

Inspection

Identification Marking of U.S. Military Property

Standards and Specification; Order of Precedence

for the Selection of

Test Hethods for Electronic and Electrical

Component Parts

Aircrew S:ucicn Signals

Stand=rtl General Requirements for Electronic

Equipment

Parts and Equipment, Procedures for Packaging

and Packing of

Environmental Test Method

Lamp, Incandescent, T-1 Bulb (Based)

Grommete with Screw, Integrally Ill”minaced

Information Panel Mounting

Lamp, Incandescent - Hiniature, Integral Lighting

Lamp - Sub-Miniature

Light, Panel - Plastic Place Lighting

Lamp, Incandescent, Single Contact , Midget
Flanged Base (T-1 3/4 Bulb)

Connector, Recepcaclet+. Plug kfap~er, El, Embedded,

Printed Circuit Board Lamp Lighting Panels

Lamp, Incandescent,

Lighting

LauQ, lncande~cent,

4

T-1 Bulb, Short, Integral

●
T3/L Bulb, Integral Lighting
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(Copies of applicable documents required by contractors in connection

with Bpecific procurement ftutccionsmaY be obtained upon application to the

co-ding off Icer. Naval SNPPIY DePOt* COde ~051 J 5801 T’bor Avenue. ‘Phil-
adelphia, Pennsylvania 19120.)

2.2 Other publ icatIons. The following document forms a part of thie
specification to the extent specified herein. Unless otherwise indicated, the

issue in effect on the date of the lnvitatiOn fOr bids or request for PrOPOsal
shall apply:

AffSRICAN SOCIETY FOR TESTING AND NATER3MS

D523 Uethod of test for Specular Gloss of Paint
Finishes

(Application for copies should be addressed tO the ~rican SOcIetY
for Testing and Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103.)

*3. REQU1RFMENTS

3.1 Qualificacicm. Panelg furnished undet this specification shall
be representative of a proceae which has been qualified thrOugh tests On a

special panel (see Figure 1). All of the tests described under Section 4 aPPIY
to this panel; however, only chose teats described under Acceptance Test6 are
generally applicable to prcxfuction panels furnished under thie specification.
Production panels will be of a variety of shapes and sizes and will not resemble
the special panel (Figure 1).

3.2 Materials and parts. Excepc fu, surface fin?sh$ss, elecrricel

circuitry, connectors, and sealants, the panels shall be made of transparent
plasKlc in accordance with HIL-P-5425, finish A, or molding compound conforming

to L-P-380, TYpe II, Class 3. The dielectric requirements of L-P-380 are waived.
Panels shall be annealed tO remove stresses. Under special circumstances panels

E=Y be fabricated frOm Other Oaterials subject to approval by the procuring
agency.

3.2.1 color of finishes. Finishes shall conform to ~D-sTD-S95 for the

following colors:

~ Color Number

Black 3703B
Gray 36231
Uhice 37875
Yellow 33538

5
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* 3.2.2 -. Types III, IV, and V panels shall employ at least

two incandescent lamps and shall be so designed that the failure of a“y

one lamp does not reduce the brightness of the markings by more than the

values specified h 3.5.3.

~pe lV panele should be restricted to not more than

ten lamps. If more than ten lamps are required then

a TYPe V Panel dealgn should be “Seal.

Type VI panele may employ one or more H. lamps,

3.3 Selection of specifications and standards. Specifications

and standards for all materials and parts, and Gove_ent certification

and approval of processes and equipment, which are not specifically

designated herein and which are necessary for the execution of this

specification, shall be selected in accordance with KfL-STD-143.

● 3.4 X@@!.

3.4.1 Const r“ction. Panels (Type IV) shall be 0.220 _H. 023

inch thick and shall be 0.047 ~.016 inch smaller in the length and width

dimensions than the mounting plate. Electroluminescent lamps shall be
contained within and recessed a minimum of 0.050 inch from the rear

surface of the panel. Incandescent lamps of the PLS24367, %24515,

KS90451. or t4S90452 types and aeaociated lamp circuits (except for me

V panels) shall be recessed from the rear surface of the panel and

covered with a minimum of O.020 inch film of no”-conductive resin. ~e
resin shall not protrude above the rear surface of the panel. The resin

film shall be mechanically and chemically compatible with the panel and

lamp circuit materials. Incandescent lamps of the MS24367, US90451, or
14S90452 type and electroluminesce”c lamps within the panel shall also be

protected by a minimum of 0.030 inch of plastic betveen the lamp and

frent face of the panel. In Types IV and VI, 28 volt incandement lamps
shall not be embedded within the one piece panels. Type V circuit board
panels shall have the circuit board recessed within the plastic pa”eI so

that the backs of the plastic panel and the circuit board are flush to
0.010 above flush. The maximum thicknese of Type V panels with overflush

circuit boards shall be 0.253. The lamps shall be soldered to the cir-

cuit board. Any filters used to change lamp chrcnnaticity shall be

permanently cemented within the plaatic panel. A sufficient number of

2-56 screws to hold all areae of the circuit board flush to the plastic

panel shall be provided. Circuit bOards shall conform to KIL-P-13949,
Type FL-GF031C2/0A2B. The preferred circuit la to leave ~st of the

copper foil intact on the circuit board. The design of the conductor

pattern shall provide large areas of solder clad copper separated only

by etched non-conducting gapa (0.020 min. ) rather than narruw ribbons of

copper conductor. The conductor pat tern shall have a minimum clearance

of O.0S0 inches from all circuit board edges, holes, and cutouts except
for the electrical connector.

6
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An organic protective coating in accordance with MIL-I-4605S shall be applied

to the conductor side of the circuit board after installation of the lamps and

connector. The coating shall cover all exposed metal parts but not the glass

envelopes of the lamps. The conductors shall be free from ccmcamination such

aa corrosion, stains and solder flux before coating.

* 3.4.1.1 Electrical connectors. Type IV and VI panels utilizing one

electrical circuit shall use the MS90335-7 plug assembly. Type V panels

utilizing one electrical circuit shall use the HS90335-8 plug assembly. All

panel types which have multiple electrical circuits shall use the FfIL-c-55302/

108/109 connector. For new design, the tiIL-C-55302/10g/109 may be used for

all type~. The conneccor shall be mounted so that the electrical circuitry of

the panel ie disconnected from the power source by removal of the panel. The

connector mounting provisions shall not protrude beyond the rear surface of

the panel or circuit board.

The tlS90335-8 plug assembly, when soldered to the circuic board shall be
capable of withstanding a force of 15 pounds applied co che collar of the
assembly in a direction perpendicular Co che board.

3.fI.l.l. l Connectors. Connectors of the MS90335 type as used in qualifi-

cation panels and production panels as defined in this specification shall

meet al 1 dimensional and other requireme--- of FfS90335.

3.4. 1.1.2 Grommets. Grommets of che U53fJ98 type as used for production

panels as defined in this specification shall ❑eet all dimensional and other
req.uireme?.cs cf .F!S34W?.

* 3.4.1.2 Connector location. A cross (+) approximately 0.08 inch by 0.08

inch shall be located on the front surface of che panel approximately above

the electrical connector; except when required nomenclature interferes wlch
the marking, che cross (+) shall be located as clo5e as possible to the
electrical connector. The cross (+) shall be of a white color over the opaque
surface and shall not be illuminated. Where practical, che connector should
be located at che center of the panel.

● 3.fl.l.3 For Type IV and VI panels, if all of the lamps and lamp
circuics are not visible from the back of the panel, a white line shall be

applied tO che rear surface of che compleced panel indicating the location of
the lamp circuit. Areas occupied by the lampa shall be marked in a similar

manner with a cross-hatched or solld white area. The Cype and number of lamps
used In Type IV, V, and VI panels shall be mrked on the rear surface of the
panel or circuit board in such a way as not to interfere vith che llghting.

● 3.’4.1.4 Lamp circuit. The lamp circuic shall consist of conductive
material with a resiscivity not greater than pure copper (20”c) with a minimum

cross sectional area of 254 circular roils. All conductor circuit material shall
be soldered to the lamp leada and the electrical connector. Soldering shall be
in accordance with MIL-STO-45A. EL lamps fihall operate from a 115-volt, 600-cycle

7
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●
power source in accordance vith MIL-STf+704 (Category B) . Incandescent lamp

circuits shall operate from a 5-volt power source. All lamps shall be connected

in parallel terminating in an electrical connector. When special circumstances

require the use of a 28-volt lamp power source, the first construction option

shall be 28-vOlt based lamps removable from the front of the panel. A second

option would be 5-volt lamps arranged in series-parallel circuits and soldered

co a separate circuit board. Configurations using 28-volt unbased lamps soldered

co a circuit board or embedded are unacceptable.

3.4.2 Mounting. The panel shall be designed to permit removal without

disturbing components thereof, except for knobs, lampholders a“d hold-dovn

fasteners.

* 3.4.2.1 Fasteners. Faatenera shall consist of 6-32 ❑achine screws. A

fastener for each 8 square inches of surface area shall be provided. No fewer

than two screws shall be used. The panel shall have provisions, such as HS3498

grommets, to prevent It being crushed by the screws. Spacing symmetry of the

fasteners shall be such as to minimize varpage affecting the operation of the

controls.

3.4.2.2 MOvemen t. Uovement of the panel shall not expose any lighted area

not normally exposed when tbe panel 1s correctly installed. When marks on a

knob or knob skirt and marks on the panel are required, any movement of the panel

shall not change the position of markinga so as to exceed the tolerance required

for proper interpretation of the controi.

3.4.3 Finish.

● 3.4.3.1 Surface coating. Except for the markings, those areas required

for lighting functions, and the circuit board in Type V panels; all surfaces of

each panel shall be coated with the same opaque material of the color specified

in 3.4.3.2 for the background of the front of the panel.

3.4.3.2 Colors. The background of the front side of each black panel

shall be finished with black. The background of the front side of each gray

panel shall be ftiished with gray. The markings on each panel shall be finished

with white, except prominence stripee, which shall be finished with yellow.

The external finish of any lampholder and attaching hardware shall correspond

to the background color of the panel excluding circuit board.

3.4.3.3 Harking. The markings on the panel shall conform to KLL-!t18012.

The marking shall not be deeper than 0.005 inch. All markings shall be sharply

defined and readable when viewed at any angle up to and including 60 degrees

from the normal to the plane of the front face of the panel.
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3.4.3.4

background on
lnoperat ive.

Contrast of finishes. The daylight contrast between markings and
the panel shall be determined with the panel lighting system

Contrast (C) 16 defined as:

B2 - 81
c-

B1

where B is the average brightness of the background immediately surrounding

tthe cnar i.ngand B2 is the average brightness of the =rk~g. The contrast

value determined shall be at least 9 for black panels and 2.5 for gray panels.

● 3.4.3.5 w. The gloss of the background of the panel shall not exceed

5 units when ❑easured by the &rerican Society for Testing Materials Standard
Iiethod D5Z3 (60”).

● 3.5 Illumination. Sach Type III p.mel shall meet the specified

illumination require=ncs with US25237 lamps operating at 0.0311~0.02 spherical
candela installed in each lampholder. Each Type IV and V, Classes lW or 2W,
shall meet the specified brightness requirements and shall incorporate lamps
US24367-715AS15, fiS90451-7152AS15 or US90452-7153AS15. Each Type Iv and ‘J.
Classes lR or 2R shall meet the specified brightness requirements and my in-
corporate any of the lamPs specified above or lamps uS26367-6B3AS15, and US24367-
713AS15. Each Type IV and V panel shall meet the specified brightness require-
❑ent with the lamps operating at 5.0 ~ 0.05 volts. When 28-volt =24515 lamps
are used, brightness requirement shall be met at 28.0 ~ 0.15 volte. Each Type

VI panel shall meet the specified brightness requirement with the lamps operating
at 115 ~ 5.0 volts, 400 ~ 20 Hz. Except for Type VI panels, all lamps shall be
operated from DC pover for test purposes.

● 3.5.1 Brightness characteristic.

3.5.2 ~. The lettering, numbering, and (except for yellow prominence
markings) the marking of the phstic lighting panel shall be white in daylight
when the lighting units are not energized. When the lighting units are energized

the colors shall be aa follows:

● 3.5.2.1 White illumination - WP e III, IV, V a“d VI. The light transmitted

through the white markings of the panels shall meet the chromacicity requirements
for Instrummt and Panel Lighting Uhite, Type l(g) of ?IIL-c-25050.

3.5.2.2 Ubite ill.timti.m (USAF) - TYPes IV, V, and V2. The light
transmitted through the panel markings and all elements illuminated by the panel
shall fall within the chromaticity limits of x - ..440~ 0.020, and y - 0.405 ~
0.020 when the lighting system is operated at 4.5 ~ 0.075 volts measured a’t the

I
1’
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panel connector. (For Type Vf panel, the connector voltage shall be 115 ~ 1.2,

&OO Hz) . Illuminated yellow markingB shall meet the requirements of Aviation

yellow of MIL-C-25050.

3.5.2.3 Red illumination. The color of the illuminated Mrkings shall
be no paler or yellower thm Instrument a“d Panel Lighting Red of rnL-C-25050.

● 3.5.3 Brightness of markings. The brightness of all markings on the
panels and associated knobs, dials, etc., when Illuminated by the integral
lighting system only, shall be a5 follows:

Brightness of Harking
Panel Type Color of Light (Footlambert)

111 Red 0.6 ~ 0.4
White 3.03 2.0

IV, V, and V1 Red l.of 0.5
white 2.03 1.0

IV, V, .md VI (USAF) Mite l.of 0.5

3.5.3.1 When illuminated legends which are of a warning, caution, or
advisory nature taking their activation signals from some sensor separate from
the lighting system power, appear in the i“cegrally illuminated plastic in-
formation panel, the brightness requirements of MIL-STD-411 shall apply to these
elements. ●

3.5.4 Brightness maintenance.

● 3.5.6.1 ~pes IV and V for white light. In the event of a lamp failure,
the brightness of any marking depending on the incandescent lamps for illumination
shall not be reduced below 0.5 footlambert at rated voltage for IPL “hit= and
0.2 fl for USAF white.

3.5.4 .1.1 Types IV and V for red light. A lamp failure shall not reduce the
brightness of any marking depending cm the lamps for illumination below 0.15
footlambert at rated voltage.

3.5.4.1.2 Tvpe V front relampable. When MS24515 or Ff.S3338based lamps are
used with hardware permitting replacement of the lamps from the front face of the
panel, the lamp out illumination requirements do not apply.

10
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● 3.>.4.2 npe VI. White electroluminescent panels shall be capable of
providing a minimum brightness of O.5 footlambert after K200 houre of Continuous

operation at rated vOltage in an envir~wnt of 70”F and a relative hu~idicy nOt
to exceed 80 percent.

● 3.s.b.2. 1 Type VI. Red electroluminescent panels shall be capable of pro-
viding a minimum brightness of O.3 footlambert after 1200 hours Of C~tinU~s

operation at rated voltage in an environment of 70”F and a relative humidity
not to exceed 80 percent.

● Identification of product. The panels shall be marked for ident-

ifica~~~n in accordance with HIL-S~131J- Tbe minimum identification data
shall be as follown but need not be in the same order or 811 located in one
area of the panel:

(a) Stock number (FSC 622fI)

(b) Panel manufacturer’s name and process designation

(c) Panel manufacturer’e Part No.

(d) Month and year of manufacture

The identification data shall be ~rked On the back of each P-1 ~ such a ~nner
as not to interfere with lighting or mounting.

● 3.? Incerciwmge.+bllitz. A:: ;=rts ~=ing the -me panel -ufacturer’s
part number shall be functionally and dimensionally interchangeable. The drawing
number requirements of HIL-C-lQOQ shall g~em c~ns!es in the ~nuf acturer’s Part
number. All Type V panel circuit boards of the same manufacturer’s part number
shall be physically and dimensionally interchangeable ~iChOut requiring anY light

balancing or toning of the plastic panel or circuit board within the IimitatjotIs
imposed by the intensity tolerances of the NS lamps used.

3.8 Performance. The panelti shall perform satisfactorily when
subjected to the test requirements specified in Section 4.

3.9 Workmanship. The panela shall be uniform in quality and free

from irregularities which would adversely affect their appearance or serviceability.

4< QUALIN ASSURANCE PROVISIONS

4.1 RespOnBibili[Y for inspection. Unless othevise specjfied in the
contract or purchase order, the mupplier ie responsible for the perfOr-nce Of all

I
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inspection requirements as specified herein. Except as othetwise specified,

the supplier may utilize his own facilities or any c-rcial laborato~

acceptable to the Government. The Government reserves the right to perfom

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.

* 4.2 The inspection and testing of internally illuminated panels

shall be classified as follows:

(a) Qualification tests. Qualification tests are those tests

performed on sample panels -de in accordance with Figure
1 of this specification and submitted for qualification of

a manufacturer’s process.

(b) Acceptance tests. Acceptance tests are those tests per-

formed on individual production products or lots which

have been submit ted uncler cent ract to determine conformance
of the products or lLICS with requirements set forth In the

specification priol r.oacceptance.

● .4.2.1 Qualification testing. A sample for q“allflcation testing

shall consist of six panels of a given ❑anufacturer’ s part number, which shall

conform to Figure 1. In addition, ten samples of the Ki90335 plug assembly as

used with qualification test panels shall also be furnished with the qualifi-

C~tiOtI panels. These samples shall be inspected for the dimensional, finish, ●
and performance requirements of KS90335. However, if the MS90335 Plug Assemblies
have been previously qualified, a Certification of Qualification may be submitted

in lieu Of sagles. One of the Type IV panels shall have individual leads rjr

connectors for each lamp brcwght out of the rear surface of the panel. Samples,
along with evidence in the form of a test report showing that the process

being submitted has ❑et the requirements of the specification, shall be forwarded

to the testing laboratory designated in the letter of authorization from the

activity responsible for qualification (see 6.3) , and the panels shall be

plainly identified by securely attached, durable tags WI th the following

information:

Qualification

qualification

address. The

PANEL, INFORMAT ION, 1NTEGRALL% ILLUNINATEO

Type and Class

Manufacturer’ s process identification

Submitted by (name of manufacturer) (date) for qualifi-

cation tests in accordance with MIL-P-7788E rnrder

authorization (reference letter authorizing tests)

NOTE: These panels may be tested to destruction and are

not returnable.

aPProval shall extend for a three year period, except that re-
will be required at any time the vendor moves his plant to a new

vendor will be allowed four months from the date of his move ●
12

Downloaded from http://www.everyspec.com



,

HIL-P-7188E

a
co submit qualification panels made at his new location.

● 4.2.1.1 _Tests. The qualification tests shall consist of all of the

tests of this specification, as described under 4.4, except Arrangement of

Controls 4.4.10, and shall be perfocmed In the order shown below:

~

(a) Examination of Product

(b) Circuit Continuity

(c) Insulation Resistance

(d) Solvents and Fluids - Lncquer Thinner

(e) Accelerated Weathering
(f) Altitude

(g) Humidity

(h) Tempera Cure

(i) Surface Endurance

(j) Contrast

(k) Illumination

No. 2

(a) Examination of Product

(b) Circuit Continuity
(c) Insulation Resistance
(d) Solvent. and Fluids - Engine Oil

(e) Accelerated Weathering
(f) Altitude
(g) Humidity

(h) Surface Endurance

(i) Contrast

(j) Illumination

~

(a) Examination of Product

(b) Circuit Continuity

(c) Insulation Resistance
(d) Solvents and Fluids -.Hydraulic Fluid

(e) Accelerated Weathering
(f) Salt Spray

(g) Temperature

(h) Surface Endurance

(i) Contrast

(j) Illumination

4.4.1

4.4.14

4.4.15

4.4.2

4.4.3

4.4.1

4.4.4

4.4.5

4.4.6

4.4.9

4.4.12

4.4.1

4.4.14

4.4.15

.i.4.2

4.4.3

4.4.7
4.b.4

4.6.6

4.4.9
&.4.12

4.4.1

4.4.14

4.CI.lS

4.4.2

4.4.3
4.4.8

4.L.5

4.4.6

4.4.9

4.4.12
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No. 4

(a)

(b)

(c)

(d)

(e)
(f)

(g)
(h)

(i)

Examination of Product

Circuit Continuity

Insulation Resistance

Solvents and Fluids - Grease

Cleaning Compound

Accelerated Weathering
Humidity

Surface Endurance

Contrast
Illumination

11.1b.1

4.4.14

4.4.15

.4.4.2

6.4.3

4.4.4.

4.4.6

4.4.9

4.4.12

No. 5 and 6 (Control)

(a) Contrast 4.4.9

(b) Color of Light 4.4.11

(c) Illumination 4.4.12

(d) Failed Lamp (6 only) 4.4.16

(e) Gloss 4.4.13

In the event of a failure of one of the panels subjected to any one of tbe

qualification tests, control sample No. 5 shall be tested accordingly to the

sequence in question. lf control sample No. 5 fails, the entire qualification
test lot shall be rejected and the process shall be declared unsatisfactory.

If bc:h ecntral saqles pass the test sequence, the process shall be declared *
satisfactory. Failure of more than one sequence of tests shall result in dis-

qualification.

* 4.2.2 Acceptance Cests. The acceptance of production panels shall be

subject to Group A and Group B tests.

* 4.2.2.1 Croup A tests. Group A tests shall consist of the follnwing:

(a) Examination of Product 4.4.1
(b) Arrangement of Controle 4.4.10

(c) Color of light 4.4.11

(d) Insulation Resistance 4.4.15

(e) Illumination 4.4.12

(f) Contrast 4.4.9

14
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in addition, the panels IMY be subjected to any other tests specified herein

which the procuring activity connidera necessary to determine conformance to

this specification. Panels submitted for Group A acceptance shall have met

the following requirements before submission:

(1) The process employed shall have passed the

qualification tests.

(2) Three copies of the drawings showing layout,

components to be illuminated by the panel,
dimensions, details of marking, and types of

knob used on controls shall have been sub-

mitted to, and approved by, the procuring

activity.

(3) The illumination test facility to be employed for

illumination tests shall have been approved by

the activity responsible for q“alif ication (6.5) .

4.2. 2.1.1 Sampling procedure. One sample of each control panel shall be

furnished with three copies of approved layout drawings. Mounting of lights,

controls, and the panel shall be as required on the finished panel. Controls,

,except for components which are to be illuminated, may be dummies, but their

I ize,
$

shape and marking shall be as required by the drawing. The information

panel shall be attached to a mounting plate as in the actual inu~on.

Samples shall be forwarded to an approved restjag frcrlvity, plainly identified
by securely attached, durable tags ~Kea with the following information:

(a)

(b)

(c)

PANSL, INFORMATION, INTEGRALLY ILLUMINATED

Manufacturer’s Part Number

Submitted by (name of contractor) (date)

for acceptance tests in accordance with

MIL-P-7788E as specified in (indicate

contract or order number, or authorizing

letter) .

This panel may be tested to destruction and
shall be in addition to the quantity specified

in the contract or purchase order.

Complete panela with actual working components
may be submitted if desired.

Manufacturers of the MS90335 receptacle, shall

submit ten samples of each dash number for which

qualification Is desired. These samples shall

be inspected for compliance to the material,

finish, dimensions, and performance requirements

of KS90335 .

●
15
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I

(d) Manufacturers of MS3L9S gromets as used for

production panels shall submit ten SampleS for
●

each dash number for which qualification is

desired, These samples shall ❑eet all material,

finish, and dimensional requirements of FIS3498.

4 .2.2.1.2 Illumination certification.

Level A - Under this level the illumination test

‘y certifies that the panel complete with

all illuminated controls complies with the illumi-

nation requirements specified herein.

Level B - Under this level the illumination test

facility certifies that the panel less the full
complement of illuminated controls complies with

the illumination requirements specified herein.

Final acceptance of illumination tests shall be
based on certification under Level A.

4 6.2.2.1.3 Luminance measurements. Comparison of photometric brightness

measurement by approved illumination test facilities should take into account

tolerances inherent in the light measurement technique prescribed herein. For

example, where the panel manufacturer certifies the ill”minatio” a~ being withjn

the limits shown under Column “M” below, then the procuring activity shall

accept the panels. provided his approved illumi”aticn test ~--~l ~-..r.aasures.“..ALAL,

the brightness as being within the limits shcwm under coltmm “P”. In any event,
●

the required brightness ratio as specified in 3.5.2 shall not be exceeded.

Color of Light for “n” ,,,,P

Type IV and Type V Panels Footlamberts Footlamberts

Red/White (USAF) 0.5 to 1.5 0.41 to 1.58

White 1 to 3.0 0.95 to 3.20

● 4.2.2.2 Croup B teBtS. The group B tests shall consist of the fol-

lowing ceets and such additional tests as are considered necessary by the

Inspector to innure conformance to this specification.

Group B except

should only be
of the process

was aualified.

(a) Examination of Product h.k.l

(b) Surface Endurance 4.4.6

for (a) above tests are potentially destructive tests and

invoked when there 16 good reaeon to e“spect that the quality

used is different than the process for which the u!an”facturer

For exsmple, the surface endurance test will always mar tbe

finish of the panel but the scratch maY not be of sufficient depth to warrant
failure of the panel. Nevertheless the aesthetic appearance of the paIIel WiII

be effected and rework will be required.

I 16
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L.2.2 .2.1 Sampling procedure. A random sample shall be selected from

each inspection lot and inspected for acceptance in accordance with the
inspection level requirements of U1L-STD-105 as follovs:

(a)

(b)

The above two tests maY

Examinacton of Product. The sample(s) shall be

selected in accordance with U2L-STO-105, Inspection
Level S-1, AQL of 1.0 percent defective.

Surface Endurance. The sample(s) shall be selected
from each inspection 10C in accordance with MIL-STD-
10S, Inspecticm Level S-3, acceptance number O.
The sample size shall be based only on the applicable
sample size code letter corresponding to Inspection
Level S-3.

be performed on the same sample(s).

4.2.2 .2.2 Inspection lot. h inspection lot shall consist of all panels

of the same type produced under essentially the same manufacturing conditions
and submitted for inspection ar the same time. The unit of product as defined

in UIL-STD-105 shall be one panel.

4.2.2 .2.3 Resubmitted inspection lot . Paragraph title “Resubmit ted Lots”
of HIL-sTD-105 shall apply except that a resubmitted Inspection lot shall be
inspected by the contractor under the supervision of the Government Inspector

using tiEhtened inspection. Where the original acceptance number was zero, a

sample size represented by the next hiBher sample size code letter shall be
chosen. Before resubmitting., full particulars concerning the cause of previous
rejection and the action taken to correct che defects found in the inspection
10C shall be furnished by the contractor to che cognizant contracting offjce.

4.3 Test conditions.

4.3.1 Ambient temperature. Unless othetvise specified, all tests of

this specification shall be performed at room temperature.

,* 6.3.2 Light ❑easurements. All light ❑easurements shall be made in a

dark surrounding. Ambient luminance shall not exceed O.lZ of luminance of the
test sample. The photometer shall be calibrated by a certlfied testing laboratory
to establish the necessary correctitm factors for red light luminance and
color limit measurements.

4.4 Test methods.

● 4.1+.I Examination of product. Each of the sample panels selected in

accordance with 4.2.2.2.1 shall be examined to verify compliance with this
Specificatiolt. Examination shall be conducted as specifled in Table 1. Any

panels in the sample containing one or more defects @hall be rejecced and if
the number of defective paneltain any sample exceeds the acceptance number for
the sample, the lot represented by the sample shall be rejected.

I
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6.4.2 Solvents and fluids.

4.4.2.1 Apparatus. The following materials shall be used:

(a) lacquer Thinner - TT-T-266.

(b) Engine Oil (Grade 1010) - KIL-L-6081.

(c) Grease Cleaning Compound - P-C-444.

(d) Hydraulic Fluid - MIL-H-7083.

(e) Felt Fad - C-F-206, Classification 12sl or 12s2.

4.4.2.2 Procedure. A felt pad l/fIinch thick and of the same outside

dimensions as the panel (Figure 1 or ?, as applicable) , shall be saturated

with the fluid as required under 4.2.1.1. The felt pad shall then be placed

on the front face of the panel and held down by a uniformly distributed

force of 1.5 pounds for one minute. At the termination of this time, the
felt pad shsll be removed from the panel and a clean, lint free, dry cloth

shall be used to wipe the face of the panel dry. The panel shall then be

examined for evidence of surface coating softening, tackiness, or of the

cransfcr of pigment from the opaque coating to the white markings, or vice

versa. Evidence of one or more of these conditions shall be cause for

reiection. The gloss of the panel shall not be increased above the maximum
value allowed by this specification.

h.b.3 Accelerated weathering.

4.4.3.1 Apparatus. The apparatus sl.all consist of an

weathering chamber as described in Fed. Test Method Std. No.

6152.

6.4.3.2 Procedure. The panel shall be exposed to the

accelerated

141, Method

radiation from

the carbon-arc for a period of 150 hours in accordance with Fed. Test Method

Std. No. 141, Method 6152. After exposure, the panel shall be visually cor

pared to a similar unexposed panel. If discoloration of the indicia has

occurred, contrast measurements shall be ❑ade to determine that the panel
meets the specification contrast requirements. Failure to meet minimum
contrast requirements shall be cause for rejection.

4.4.4 ~. The panels shall be subjected to ten cycles In

accordance vith Procedure I of UIL-STD-81O.

4.4.5 Temperature.
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4.4.5.1 Apparatus. The apparatus shall consist of cwo chambers of

sufficient size to allow installation of the panel so chat all portions of

che panels can be subjected to a temperature which does not vary more than

~2*c. One chamber shall be capable of maintaining a temperature of 65*C

(85”F). The second chamber shall be capable of maintaining a temperature of
+85-C (+lt15*F). Ouring these tests the humidity in the chambers shall be

chat uhich wOuld nOr~lly result frOm heating and cOOlinS the ~bient @ir*

and no attempt shall be made to control the humidity except that at temperatures

over 71°C (160” F) the humidity shall not exceed 50 percent. his shall be a

non-operating test.

4.4.5.2 Procedure.

(a) The panel shall be placed in a chamber maintained

at -65”c (-85” F) for one hour. It shall then be
removed from the cold chamber and placed as rapidly

as is practicable (within 3 minutes) in an oven

whose temperature is !w.aintainedat +85”c (+185”F)

for one hour. This procedure shall be repeated
four times.

(b) The panel shall then be cooled naturally and exsmined.

There shall be no evidence of crazing, surface coating

deterioration, or discoloration of the marking which

reduces the contrast below 9 or 3 for black and gray

panels.

6.4.5 .2.1 Lamps within the panels subjected to temperature tests shall not

be operated in ambient temperatures above 71”C.

Ii.4.6 Surface endurance.

● &.4.6.l Apparatus. The apparatus shall consist of a device which must

aPPIY a vertical load Of 1000 grams to the point of a needle held at an angle
of 45 degrees to the horizontal. The apparatus shall hold the panel in a

horizontal position and shall allow the panel to pass horizontally under the

needle in a rapid manner. The line scratched on the panel shall lle in the
vertical plane containing the axis of the needle. l%e direction of movement

of the panel relative to the needle shall be in the direction of the point.

Figure 2 shows the general form of the equipment. The steel needle shall have

a right conical point having a vertex angle of 16 to 20 degrees and a spherical

tip with a radius of 0.002 to 0.0025 inch. A needle may be used fer only one

pass unless it is carefully checked to insure that its dimensions are within

the limits indicated in Figure 2. See 6.6 for needle sources.

I1
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4 4.4.6.2 Procedure. The test shall conoiat of one pass of the needle
along the maximum possible unobstructed distance on the front face of the

panel. This pas6 shall include a minimum of one marking character. Except
fo~ the point of needle penetration at the beginning and end of the pass,

the needle shall not break the surface so as to cause light leakage from the
panel or destroy the legibility of the characters.

4.4.7 Altitude. The plate shall be tested in accordance with Method
105 of f41L-STD-202 for 30 minutes at a“ altitude of 100,000 feet (0.32 inches Hg).

4.4.8 Salt spray. The panel shall be tested in accordance with
Method 101 of flIL-STD-202 for 26 hours.

4.b.9 Contrast,

● 4.4.9.1 Apparamm. The measuring apparatus shall consist of a suitable

photometer and light source (Figure 3).

* L.4.9.2 Procedure. The front of the panel shall be perpendicular to the
line of sight of the photometer. The panel shzll not be energized. llluminacion
of the panel shall be provided by a uniform diffuse artificial Illumination
(See Figure 3) The luminance of the =rkings and of the background adjacent
to these indicia shall be measured to determine the contrast between the
background and the indicia (3.4.3.4) .

4.4.10 Arrangement of controls. The panel shall be examined to determine
ch2t the ccmcrcls =nd cb.eir =----i-cmcnts src-..”.- <n :cc=rc!ance vi:h <he applicable
drawings or as specified by the procuring activity.

● 4.L.11 Color of Light (Class 1-R and 2-R)- The color of the red light
emitted by the panels shall be determined for each of several =rkings an the
panels as follows: the photometer shall be focused cm the marking. A reading
(Rl) shall then be taken. One National B“rea” of Standards Type No, 3215 Filter
shall then be placed in the optical path between the panel and the meter. A
second reading (R2) shall then be taken. The ratio of R2 to ,R shall be greater

ithan or equal to the value of the IPL Red Limit as determined rom the calibration
curve of the photometer (Bee 4.3.2). The IPL limit may also be determined by
the method described in M3L-L-25467.

● 4.4. 11.1 Color of light (Class IW and 2W]. The color of the white light
emitted by the panels shall be determined for each of several markings on the

panels. The particular method of meas”reme”t will be dictated by the special
qualities of the materials and compone”tm used to produce the emergent white
light . When incandescent lamps operated at specific color temperature values

20
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● are used in conjunction with nearly neutral white paints then the photometer

may be used in a red-blue ratio method to determine the color temperature

of the emitted white light. !dhen the emitted white light is produced by

electroluminescent. lataps or incandescent lamps filtered to raise their apparent

color temperature then the colOr Of the light ~SC be ~asured by a four filter

photometer/calorimeter or by spectroradiometric methods. Either Of the latter

two instrumentation ❑ethods and associated procedures should be certified to

accuracies within ~0.005 x tO. 005 Y.

When disputes arise from measurement correlation differences between vendor

and the procuring activity, rejecti On must be based upOn measurement Of the

next higher order of accuracy as follows:

~ 1. Red-Blue Rstio Method (Not acceptable for USAF white light)

2. Four Filter Photometer/Calorimeter

1

3. Spectroradiometric

I 4.4.12 Illumination. The panel shall be tested for compliance with all

subparagraph of 3.5.

1
● 4 .4.12.1 Apparatus. The mtiaauring apparatus shall consist of a suitable

“photometer which meets the parameters defined in 6.5.

● ☛4.4.12. ?. Procedure. The front surface of the panel shall be perpendicular

to the line of sight of the photometer. The lamps shall be aged and cesLed and

shall be operated as specified on the applicable MS drawing. Tests shall be

conducted in a dark room. The luminance of indicia on the panel and markings on

illuminated knobs which are required fOr PrOPer interpretation Of the ~Ob

function shall be measured to determine compliance with specification require-
ments. Minimum and maximum luminance valuee shall be measured. t4aximuM and

minimum marking lwninance shall first be determined visually by reducing the

panel lamp voltage until the dimmest nmrkings visually disappear. Crmt hue

to reduce the voltage until the brightest markings visually disappear. Return

the panel to test voltage and photometrically measure the luminance of the

brightest and dinnne.stmarkings, as determined hy the above visual inspection,

using the measurement points of Figure 6 as a guide. ‘f%e luminance values to be

reported shall be an average of three measurement for each character, except that

no single measure-nt may be more than 20 percent above or below the specification
limit a for lumlnance.

4.4.13 _Gloss.
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6.4. 13.1 Apparatus. 3%e apparatus shall consist of the equipuent as

specified in the American Society for Testing and Uaterials Standard, Uethod D523.

● 4.4.13.2 Procedure. The procedure shall be as specified by the American
Society for Testing and Haterials Standard, Uethod D5Z3 [60” geometry). A
sufficient number of readinga shall be taken to enable a valid record to be
trade. This test, because of ❑easurement area requirements, may not be

applicable co all production panels.

4.4.14 Circuit continuity - Types IV and V.

4.&.14,1 Procedure. The panel shall be energized and visually examined

to determine that each lamp is illuminated. The current consumption shall also
be measured and shall be within the limits as specified by the applicable MS

drawing for the lamps used in the panel.

4.4.15 Insulation resistance - Types XV, V and V2.

* 4.5.15.1 Procedure. The panel shall be fastened to a conductive metal

backplate having minimum dimensions equal to those of the panel. The backplate
shall have clearance holes for all electrical connectors. A potential of 500

volts AC, 60 Hz. shall be applied between the backplate and all pins on the

connector for 60 seconds. A potential of 500 volts OC shall then be applied

between the backplate and each of the pins on the connector. The leakage
current measured at 500 volts DC shall not exceed 50 microampere.

● a4.4.16 Failed lamp - Type IV qualification panels onlv. The lamps shall

be de-engergized at random locations on the test panel having individual leads

or connectors brought out of the rear of the panel for each lamp. While a lamp

is de-energized, the brightness of markings depending partial]y on the de-
energized lamps for illumination shall be measured and shall meet the require-
ments of 3.5.3.

5. PACKAC2NC

5.1 Preservation a“d packaging.

5.1.1 Level A. The panels shall be preserved in accordance with

FfIL-P-116, Method III, and packed in accordance with tlIL-sTo-79L. Unit quantities
shall be as specified by the procuring activity.

5.1.2 Level C. The panels shall be presemed and packed in accordance
with the manufacturer’a cmmrercial practice.

22
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I

5.2 Packirr& and markin.q.

5.2.1 Packin~. Packing shall be in accordance with Levels A, B, or

C or lfIL-STD-?94 as required (6.2).

5.2.2 MarkIn&. Interior and exterior containers shall be marked in

accordance with XIL-STO-129.

6. NOTES

6.1 Intended use. The panels covered by this specification are

intended for use or!control and instrument panels for aircraft, ground, and
shipboard applications. Panels for installation in aircraft should confo~ tD
UIL-C-6781 whenever possible.

6.2 Ordering data. Procurement documents should specify the folloving:

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

(b) ~pe and class of panels, and the quantity of each
required.

(c) Level of packaging and packing required.

(d) Whether red or white light is required when the
lighting units are energized.

● 6.3 Qualification. with respect to prod”ccs requiriug qualificstlcfi,
awards will be made only for such products as have, prior to the time set fOr
opening of bids, been tested and approved for incl”sio” in the applicable
Qualified Products List whether or not such products have actually been sO
listed by that date. The attention of the qualified m.mufacturer is called to this

requirement and manufacturer are urged to arrange to have the products that

they propose to offer to the Federal Government tested far qualification in
order that they maY be eligible to be awarded contracts or orders for the
products covered by this specification. Information pertaining to qualification

of products covered by this specification may be obtained from the Naval “Air
Systems command, AIR 533D6, Department of the Navy, Washington, O.C. 20360.

6.3.1 Samples. It is co be understood that upon receipt of the Letter
of A“thorizacion, Qualification Test panel (Figure 1) samples will be furnished
at no cost to the Government, and that the manufacturer will pay the transportation
charges to and from the designated point where tests are to be made. 1“ the case
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of failure of the sample or samples submitted, consideration will be given

to the request of the manufacturer for additional tests only after it has been
clearly shown that changes have been made in the product which the Government
considers sufficient to warrant additional tests.

● 6.4 Mounting devices. Grommets for mounting production panels shall
be in accordance with tis3498.

● 6.5 Illumination test facilities. The manufacturer must have Naval
Air Systems Connnand certification of his ability to make accurate illumination
measurements of the ❑arkings of panels covered by this specification. Request

for a“chorization to obtain test facility approval should be addressed to the
Commander, Naval Air Systems Couzna”d,AIR 53304, Department of the Navy,
!Jashington, D.C. 20360, the activity responsible for qualification, vith a
copy to the Commander, Uright-Patterson Air Force Base, Ohio. Equipment required
and procedures for making the required illumination measurements should be as
specified. It is to be understood that upon receipt of the letter of instruc-
tion on procedures for obtaining the test facility approval, samples required
for comparison a“d all test equipment required to conduct tests will be provided
at “o cost to che Covermr,.sntand the manufacturer will pay all transportation
costs for test samples required. The following equipment represents the minimum
required for a test facility. This facility is required for manufacturers of
panels procured under this specification.

6.5.1 Test equipment requirements.

* 6.5.1.1 Photometer. Each teat facility shall have photometric equipment
capable of measuring luminance and color according to the follwing specifications:

(a)

(b)

(c)

(d)

(e)

(f)

(g)

Ueasured spot size - 0.004” to 0.007”.

Focus - no less than 4“ from front of lene.

Hinimum full scale sensitivity O.1 footlamberc.

Stability: ~2X zero and sensitivity drift over 8 hour
period after 15 minute initial warmup.

polarization error: 12 uaxi=m.

Viewing system: must locate spot being meariuredwith

maximum error of 0.002”.

Unit shall have digital readout with a resolution
of no less than O.1% of full scale.
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6.5.1.2

* 6.5.1.2.1

●

* 6.5.1.2.2

(h)

(i)

(j)

It is desirable that the unit should have a fixed

focus lens system vith a capability of insertinK

twu 2“ square filters into the optical path.

Calorimetric trim:

(1) Maximum Correction IPL Red Light (3215 Red vs.

2856 Kelvins) - ~ 10Z of Filter Transmittance.

(2) G-Filter Tristimulus Calorimetric Capability -

Maximum error for any Blackbody (lamp) Color

Temperature: ~ O.005 x and y from 1800 to 2856

Kelvins when calibrated at 2856K for an ambient
temperature excursion of 70”F ~5°.

Yearly certification that the photometric equipment

meets all of the above parameters is required.

Test equipment (electrical.

V01tcecer6 OC.

(a) Digital readout (4

(b) Ranges 0-20, 0-120

(c) AccutacY W. 05%

Ammeter.

(a) Digital readout (4

full digits minimum) .

(mininmm ranges).

full digits minimum).

(b) Range O-5 ampere (minimum range).

(c) Accuracy 0.07%.

Note: Suitable shunts may be used with the voltmeter

above.

● 6.5. 1.2.3 Power supply DC (for panel operation~.

(a) Wmge.: 0-30 volts minimum.

(b) Current: O-S were.

I
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(c) Regulation: 0.05% line, maximum ripple 2mV MS.

● 6.5. 1.2.4 Power supply DC (for Standards~

(a) Range 0-130 volts (min.).

(b) Current O-5 ampere (min.).

(c) Regulation: .02% line.

(d) Max. Ripple: 10MV MfS..

6.5.1.3 Test equipment (standards with National Bureau of Standards

traceability.

● 6.5.1.3.1 Photometric.

* (a) Horizontal intensity and color: Three SOO-watt i“cs”descent

lamps, medium hi-post bssing, calibrated for horizontal

luminous intensity shall be maintained. At least one of

these lamps shall have a color temperature calibration

curve to cover the range of 1800K to 2856x when used with

an appropriate dif”ser. This lamp and at least one of the

luminous intensity standards shall be re-calibrated yearly.
or after 100 hours of use whichever CJCCUrS fir*t.

* (b) Opal glass diffuser: one opal glass diffuser calibrated
●

for luminous directional transmittance is required.

NOTE :

Standards of lum.ins”’z and color temperature may be

substituted for (a) a“d (b) above, provided that their

accuracy is equivalent to that expected of the system

described in paragraphs (a) and (b). If the system
is self-powered, then the Standard DC power supply

described in 6.S.1.2.3 msy be deleted. If s self-cOn-

tained calibration system is provided then the require-
ments of 6.5.1.4.2 may also be deleted. Recalibration

shall be ba6ed upon the umnufscturera recommendations
for usage but shall be performed at least once yearly.
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*

(c) Red filters: At least one Type NBS3215 filter is required.

(d) Chromaticity reference filters: One set of colored

reference filters with data for checking the

color imetrlc accuracy of the photometer is required.

(U.S. Navy Marine Engineering Laboratory, R6D report

91/66 of Hay 1966. )

6.5.1.4 Dark room facilities.

● 6.5.1.4.1 Dark room. A room designed to provide a dark environwnt per

4.3.2 shall be provided. The room shall be of sufficient size to provide

adequate working area for personnel vhen all of the equipment required for

a test facility is contained In the room. The room shall be temperature

controlled to provide a 70°F ~5” ambient.

● 6.5.1 .4.2 Phocomecric bench. A photometric bench for supporting and

aligning the photometer and photometric standards shall be provided. The

minimum length of the bench shall be 9 feet. Accessories for use with the

bench shall include a means for supporting end positioning of the lamp
standards, a means for supporting the opal glase, and adequate light baffles

to exclude extraneous light.

* 6. 5.1.4.3 Positioning device. A device for positioning the photometer

and panels in a correcc reiaiiunship for photometr ic/colarimc::ic W=wem=nts

of the panel shall be provided. The device should provide for both vertical

and horizontal movement of either the photometer or the panel.

● 6.6 Test equipment sources. The following lisr of equipment

sources 1S intended to cover only those special items called for in this

specification which are not readily available. Other items are considered

to be available from multiple sources or capable of in-house fabrication.

● ‘6.6.1 Needles. Needles for the Surface Endurance test are available

from the NAFI. (See 6.10)

* 6.6.2 Chromsticity reference filters. The Uarine Engineering

Laboratory Reference Filters may be obtained from:

(a) Hoffman Engineering Corporation

183R Sound Beach Avenue

Old Greenwich, CT 06870

(b) U.S. Neval Ship Ree.earth and Development Lab.

Annapolia, MD
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● 6.6.3 Red filters (TYPe 3215). National Bureau of Standards Type

3215 Red Limit Filters may be obtained from:

Hoffman Engineering Corporatitm

183R Sound Beach Avenue
Old Greenwich, C7 06870

● 6.7 Laboratory personnel. Each test facility shall have at least

one person who can demonstrate that he is knowledgeable of all of the special-

ized technical measurement requirement of this specification and should be

prepared to demonstrate all of the ❑easurement procedurefi at any time the test

facllicy is inspected. Evidence of completion of specialized instruction in

display illumination measurements for aeroepace vehicles is desirable.

* 6.8 Adapter plug 14S90335-9. Thin adapter plug has been designed to

allow the conversion from Type III lighting panels which utilize the Ms2501O

light assemblies to either Type IV or V panels. The plug replaces the ?4S25010

and is screved into either the I4S2501OA or HS25U1OB receptacles located in the

control panel box. Any one of the receptacle located in the panel may be

used for che adapter fnsercion. The adapter now provides furelectrical connec-

tion to the MS90335-? or B plugs which are ueed in the Type IV and V panels
respectively. This conversion allows complete updatfng of the illumination

for all Type 111 panels without ❑edification of any kind to the control panel

box .

6.s &&FL. A mockup of the lighting panel display should be pro- m
vialed as required by the Procuring Activity.

* 6.10 Measurements. Any question as to acceptability of lighting

❑easurements should be referred to:

Naval Avionice Facility

6001 East 21st Street

Indianapolis, IN 46218
Metrology Division

Code 430

6.11 “Component parts”. “Component parts” are defined as switches,

rheostats, and other controle mounted on the ❑0urrtin8 plate and requiring

lighting by the information panel.

h 6.12 Cross reference from MS documents to W-L documente.

2B
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a

a

I

o

MS lTDfS

US2h515-682AS15

uS24515-685AS15

)lS2k515-714AS15

HS2L515-718AS15

HS25237-327

HS25237-328

klS25237-330

llS25237-338

HS94451-6802AS15

uS94451-6832AS15

US94451-7132AS15
ns94451-7152As15

HS90452-6803AS15

HS90452-6833AS15

HS90452-7133AS15

US90452-7153AS15

US24367-680AS15

uS24367-683AS15

MS24367-713AS15

MS24367-715AS15

W-L-0111

W-L-00111/26

W-L-00111/27

W-L-00111/28

W-L-00111/29

W-L-00111/l

W-L-00111/3

W-L-00111/5
&l-L-oolll16

W-L-00111/15

w-L-oolll/16

W-L-00111/17

W-L-00111/18

W-L-00111/19

W-L-00111/20

W-L-00111/21

W-L-00111/22

W-L-00111/30

W-L-00111/31
w-L-00111/32

W-L-001 11/33

●☛

●☛

●☛

●☛

**
●☛

☛☛

☛☛

!&L&

QPL-W-L-00111-I
r?

,!

,!

,,
,,
,!

,,

,,
,!

!,

,!

!,

,,

,,

,,

,,
,,
,!

,,

R* Except that the MSC tolerance shall be ~15Z

● 6.13 Changes fram previous Issue. The margins of this specification

are marked with an asterisk to indicate where changes (additions, modifications,
corrections, deletions) from che previous issue were made. This was done as a
convenience only and the Government aasumes no liability whatsoever for any

inaccuracies in these notations. Biddere and contractors are cautioned to
evaluate the requirements of this document based on the entire conuent irre-

spective of the marginal notations and relationship to the laat previous issue.

Custodians:

Army - AV

Navy - AS

Air Force - 11

Review activities:

*

Amy M2
Navy MC, SH
Air Force 11, 99

NOTICE : Reviewer/user information

document. For future coordination

Preparing Activity:

Navy - AS

(Ptoject No. 6220-0257)

is current as of date of this

of changes to this document,

draft circulation should be based on the

Federal Supply Classification Listing (f

Documents.
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*

TABLE I. ClassiflcaLion of defects in accordance with FIIL-STO-1O5.

(see 4.4.1)

Categories Oefects

Critical None defined.

Major: Panel not camp Iete; component parts missing.

101

102 Type of finish not as specified or chipped or peeled or

area of no film or thin film affecting serviceability

or appearance.

103 Panel dimensions “ot within tolerance.

104 Oesign characteristics not in accordance with the speci-

fied requirements.

105 Any components not fabricated of the specified material

or the type material authorized in the approved sample.

106 Panel Cnarki”gs not locaced as specif led; not legible;

data incomplete.

lu7 Corrosion of electrical connector.

108 Faulty workmanship which would Impair the function of

the panel.

Minor:

201 Faulty vorlcmanshfp which muld not impair the function

of the panel.

30
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●
I

o QUALIFICATIONTESTPANEL
MIL-P-7788

TYPE CLASS
c1

F’-
/- CONNECTOR LOCATION

MFG NAME ( ~-
\_/

MFG PROCESS OESIGNATI

&

1

125

.500 DIA

5.67

IN

414L01s

— 2.88 —

r.030

1’

T

-.50DIA

2 HOLES

T 4.06

II

-1
2.03

,500
f:

7

DWG TOLERANCE ON DIMENSIONS ~0. 005”

~ WHITE TRANSLUCENT AREA.

NVTES: ALL LETTERS AND NUMERAI.S SHALL BE 5/32” HIGH AND ~

ACCORDANCE WITH 3.4.3.4.

ON TYPE 1%’PANELS LAMP LOCATIONS AND CIRCUIT SHALL BE

MARKED ON THE REAR OF THE PANEL IN ACCORDANCE WITH

3.4.1.3.

FIcuSE 1. Oualificatian sample. we IV. V, and
VI Da,nels. all clasaes.

(see 3.1, 4.2.1 and 6.3.1)
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1000 GRAM LOAD

b - - —--——

NEEDLE

MOVEMENT OF PLATE

s
\

t

\ PLASTIC PLATE

~16” TO 20”

.002 TO .002% J24CH

RAD

SOFT STEEL NEEDLE

FIGURI 2. Surface endurance test apparatus.

(see 4.4.6.1)
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I

I

15 IN. CCX3L-WHITE FLUORESCENT
ATTACHED ~ IEND VIEW)

\ \

I 45” 111/

._ L—. —sl T

r

_ 4 IN. A
(Mm)

FOCAL DISTANCE

2LLUMmANCE AT PANEL IS APPRO=TELY
SO FOCYT CANDLES.

FICIIW 3. (see &.4.9.l and d.~.9.2)

T EST
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POJ2iTS FOR CNARACTER LUMINANCE MEASUREME~S

NOTE: Variation may be ❑eces.?ag for other type fonts.
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lNSIRlfCTltMS: In ● continuing ●ffort 10 nuke our stMdudiz40rI d.JcumentJ better, ttw DoD prcwidm tbks form for w in

submitting commcnu and suggaticm for impmw-nts. AN umm of military tidafition doeumenb am imited to provide

●
aISSatioM. ‘f%iI form may be detached,folded aloug tbe h- indbted, taped along the 1- edge (00 NH’ STAPLE), and

nukled. En block 6, be u cfaecirw u Pmible ●bout puLiculu pmhlem areas such u wording wbii required interpretation,was

too@d, mticli% IM% -higuous, Or wu incompatible,snd gi?epropc.edwordinqchuig~ Aich would~ctite the
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cotidered.

NOTE: lhk form MAY not be UA to mquat copiu of documen~, nor to request WUWIS, detitkons, or ckificstion of

~itimtion requirements on cuncnt contmcti. Camments submitted on thiu form do not constitute or imply aulhoriz8tion

to mi?e any portion of the refemmed document(s) or to amend contractual requirements.

I (Fold don, MLI U,UJ

I

1.

,*

I (Fold .10., lhh ILU,

DEPARTMENT OF THE NAVY

111111pEjquNIT5TAr E5

OFFICIAL BUSINE~
PENALTY FOR PF!IVATE USE S300 I BUS~NESS REPLYMfi~& I

I PERMIT No, 12503
,I t

PO= AGE WILL BE PAIOBY THE OEPARTMENTOF THE NAVY

●
COFG-i4NDLNG OFFICER

NAVAL AIR ENGINEERING CENTER

ENGINEERING SPECIFICATIONS AND

STANDARDS

DEPARTMENT (ESSD) CODE 93

LAKEHURST , NJ 08733
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1
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PROSLEM AREAS
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b. liOcOm— WO?dln@ ,
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TYPE OF OMOAM1?ATION (M-4 -)

•1 VENOOn
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-
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