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Design, Layout, Criteria — Plastic Integrally Lighted Panels

1. SCOPE:

1.1 This document is intended to cover the design of plastic lighted panels, mounting plates, and their 
installation.

1.2 Reference Documents:

MIL-P-7788A Plate, Plastic, Lighting Type I, II, III.
MIL-C-18012 Control Configurations and Markings for Plastic Lighting Plates, Control Panels and 

Placards.
MIL-C-6781 Control Panel Aircraft Equipment, Part or Console Mounted.
MIL-P-5425 Plastic, Sheet, Acrylic
MS25010 Light, Panel, Plastic Plate Lighting
MS25237 Lamps Incandescent
MS24367 Lamps Incandescent
MS24515 Lamps Incandescent

2. GENERAL:

2.1 The basic and only reason for the use of plastic lighted panels is to make it possible to illuminate 
various indicia on the panels, cockpit controls, etc. This must be accomplished in a manner that will 
allow the pilot or operator to clearly observe his controls at night without impairing his adaptation to 
the dark.

2.2 Integrally Illuminated Panels:

Edge lighted panels, completely furnished with light fixtures electrically connected by means of 
circuitry (imbedded, printed, or separate) to connectors or terminals at other locations on the panel, 
are called "integrally illuminated panels."
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3. DESIGN CONSIDERATIONS:

3.1 The primary factor that must be understood by the designer, when designing lighted panels, is that 
the lighting characteristics of the panel must be considered simultaneously with the layout of the 
equipment on the panel. This consideration is necessary so that the panel will be illuminated 
satisfactorily.

3.2 Consideration should be given to the fact that any one light will illuminate satisfactorily only an area 
that can be covered by a 2-in. radius swung from the center of the light source. This rule is true only 
if there is no obstruction (such as a hole, cutout, etc.) between the light source and the indicia to be 
illuminated. If there is an obstruction between the light source and the indicia to be illuminated, 
special methods must be used. It is suggested that a lighting engineer familiar with these practices 
be consulted.

3.3 Large areas of light-emitting surfaces on a panel should be avoided; otherwise these areas will 
appear as bright spots.

4. GENERAL LIGHT PRINCIPLES:

4.1 Panel:

The basic material of the panel is acrylic which is coated with a suitable white and black material to 
meet MIL-P-7788A. By some method such as removing the black and exposing the white, a 
character is created which is readily visible in the daylight. For use after dark, light is piped through 
the panel and allowed to escape at these points thus producing a visible character on an unlighted 
background.

4.2 When the lamp is centered in the lamp hole and the filament mass is approximately centered within 
the thickness of the acrylic sheet, the optimum condition for light entry will exist. Light rays will 
radiate spoke-like through the wall of the hole with virtually no refractive effect, and will disseminate 
themselves through the acrylic between the two surfaces on the panel, one or both of which may be 
coated with white or black laminates or paint.

4.3 Unlike clear uncoated panels which, mirrorlike, optically reflect the light rays for long distances 
across a panel (e.g., auto speedometer), any light ray which strikes a coated surface, from the 
inside, is scattered, diffused, and sometimes partially absorbed. Only the rays which are somewhat 
collimated parallel to the plane of the panel will travel any distance. All the others are broken up and 
ricochet into obscurity in about two to four inches of travel across this type of control panel.

4.4 Lighting Aids:

4.4.1 Just as there are factors which will act to obstruct light, there are others which can promote good 
lighting. One simple example is the placement of the lettering near the edge of the panel. This 
allows the lettering to use the light reflected from the edge when the edge is painted white.
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4.4.2 Another aid is that of "reflecting cut." In this case, a 45 deg cut is placed in the bottom of the panel 
off of which the light is bounced up to the lettering. A "light pipe" can be used to supply light around 
an obstruction; a light pipe is a round piece of uncoated plastic inserted into the panel. (See Fig. 7.)

4.5 Illumination:

4.5.1 The light assemblies shall be located to provide illumination of sufficient brightness with as even a 
distribution as possible throughout each panel. The brightness of the brightest marking shall not be 
more than 5 times that of the dimmest marking on any one panel. The brightest marking shall 
never be greater than 5.0 ft-1, the dimmest marking shall not be less than 1.0 ft-1, when measured 
in unfiltered white light.

4.6 Location of Equipment:

The equipment on any panel should be arranged in accordance with its functional requirements and 
rules governing such arrangements. However, lettering and markings on these panels are 
illuminated by edge lighting through plastic panels; this fact should not be forgotten, and sufficient 
space in the proper places must be provided for light assemblies.

4.7 Location of Light Assemblies:

Whenever possible, light assemblies should be located in such a way as to afford direct illumination 
to all lettering. It is possible to illuminate markings which are not in direct line with the source.

4.8 Number of Light Assemblies:

4.8.1 The number of assemblies per panel will depend on several factors:

(a) size of the panel,
(b) size, shape, and number of holes and cutouts in the plastic plate,
(c) provision for sufficient illumination in case of failure of lamps,
(d) number of lamp assemblies will depend on the type of lamp used.

4.8.2 This means that the minimum number of lamps per panel is two. A small panel which could 
adequately be illuminated by one light assembly would still require two lamps to insure against 
blackout of the panel in case of lamp failure.

4.9 Fastening of Plastic Plates to Base Plate:

It is necessary that fasteners be used to secure plastic plates to the mounting plate. For this 
requirement, a minimum of 2 black oxidized 6-32 screws and a thin walled bushing or crushproof 
grommet should be used.

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ar
p4

98
b

https://saenorm.com/api/?name=6d0a805fc999a51e2119d048d8566112


SAE    ARP498     Revision B

- 4 -

4.10 Rounding of Hole and Outside Edges of Plastic Plates:

To provide painted edges of the plates and of holes and cutouts in the plastic plates, which are as 
durable as the top surface, both the top and the bottom edges should have a radius or chamfer of 
.02. All corners, inside and outside, should have a radius of 1.6 to 1.8.

4.11 Edge Lighting of Counter Wheels:

4.11.1 The dials or counter wheel design should be considered here. The presentation (character, lines, 
and pointers as employed) should be white against a dull black background with a contrast ratio, 

defined; i.e., , where B is the brightness of the background and B2 is the brightness 

of the marking. The value of contrast C, when measured under day-light illumination should not be 
less than 12.

4.11.2 The number of scale graduations on dials should be held to a minimum, using only enough 
graduations to assure the accuracy of reading that may be required. Scale values should be 
applied for optimum clarity of reading, and the display on the dial should be restricted to pertinent 
data only. The surface of the characters and lines to be displayed must be flush with, or raised 
slightly above, the face of the background. This applies to dials and counters which are flood 
lighted only. If the surface of a character is depressed below the surface of the background, the 
shoulder of the background thus created will cast a shadow over a portion, or perhaps all, of the 
stroke width of the line because of the obliqueness of the approaching light ray. In some cases, this 
condition has completely obliterated the line of character.

4.11.3 In the case of counter wheels, the drive mechanism and wheel and plates are usually metallic and 
consequently bright. A mask with openings over the characters to be displayed is usually employed 
because this conceals light-reflecting parts and all characters other than those to be displayed. The 
front surface of this mask should be finished dull black, the same as the background referred to 
earlier.

4.11.4 The size of the mask openings should include the dimensions of the character to be displayed, all 
manufacturing tolerances affecting the location of the opening relative to the position of the 
character, and an allowance for the angularity of the approaching light rays. (Fig. 4, angle "B".)

4.11.5 Since displays are usually covered with a transparent window, care should be exercised in 
determining the size of window. The window should be large enough not to surpress any 
approaching light rays.

4.11.6 In designing the opening for counter wheels in the lighting panel itself, the starting point should be 
the face of the wheel. The calculations to obtain the height of the opening are as outlined in the 
following paragraph.

C B2 B1–

B1

=
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4.11.7 Because of the manufacturing tolerance in the drive mechanism, one-half of the character height is 
added to the maximum permissible mislocation of the character from the centerline of the wheel. 
To this sum are added all other tolerances influencing the location of the lighting panel opening 
from the centerline of the wheel. This total sum is considered as one-half of the character height for 
purposes of this calculation and is the starting point for computing the height dimension. The 
distance from the front face of the panel to the face of the counterwheel should be determined. 
From this dimension should be deducted the thickness of the glass in front of the counter, if any is 
used. Because the line-of-sight angle requirement is normally 30 deg (Fig. 4), half of the opening 
height can be computed by triangulation, utilizing the 30 deg/sight angle and the distance from 
counter to front face of the panel. However, since the thickness of the glass is disregarded, the 
angle of refraction through the glass should be computed (Sin I = Sin R, where I = angle of 
incidence; R = refraction). Once this angle is determined, the height increase due to the refraction 
of the light beam through the glass can be computed. The sum of this dimension and the height, 
computed without regard to the glass, is equal to one-half the height of the opening.

4.11.8 The approximate position of the observer (Fig. 5, point "A") from the face of the lighting panel 
should be determined on a projection of the line-of-sight. A line produced from the observer’s 
position through point "B" near the face of the panel to the back of the panel will determine the 
height of the opening at the back of the panel (point "C"). Because the critical angle of glass with 
refractive index of 1.52 is approximately 42 deg, it is desirable to direct the rays from a location as 
close to the 30 deg sight angle as possible. To accomplish this, a reflecting surface of 
approximately .040 thickness is provided at the front of the lighting panel and a cut made into the 
center portion of the panel in such a manner that the light rays from the source are reflected to the 
surface at the front of the panel (Fig. 4). Since light intensity decreases with distance, it is readily 
seen that the longest and weakest rays from the top of the opening are complemented by the 
shortest and brightest rays from the bottom. Thus, an even intensity is maintained over the face of 
the counter.

4.11.9 Since light emitted from the end of the cut tends to increase the intensity on the counter wheels 
nearest the ends, light is emitted only from the top and bottom of the opening. Hence, the ends 
may be cut at a 30 deg angle from the back of the panel and painted out (Fig. 6).

4.11.10 The size of the opening for the illumination of a dial or a portion of a dial is computed in the same 
manner as that for a counter wheel. The cut in this case, however, may be continuous so that 
light is emitted from all around the opening.

4.11.11 The final consideration is the placement of the lamp sources. They should be centered on the 
counter opening width and placed equidistantly above and below the counter. If the lights cannot 
be centered because of interference or if the counter is over two inches in length, four lights, two 
above and two below, may be used in place of two. There should be no obstructions between the 
light source and the counter or dial opening.
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4.11.12 The results that may be anticipated from this method of illumination are:

a. Minimum panel space is required.
b. Intensity on counters and dials is approximately twice that displayed on the face of the 

lighting panel.
c. Spilled light due to reflections from the face of the glass window and other causes is held to a 

minimum.
d. All intensities from the display are controllable.

4.12 Illumination of Lighted Knobs:

To illuminate a knob which has a clear bottom, the light is released from the lighting plate through a 
clear ring on the top of the plate. The outer diameter of the ring should be 0.10 in. smaller than the 
widest dimension of the knob dial. In other words, the knob should overlap the light releasing area by 
0.10 in. on all sides to prevent light leakage from under the knob.

4.13 Switch Handle Illumination:

The position of a toggle switch, etc. should be illuminated by placing a ring of .105 in. width .063 in. 
from edge of hole.

4.14 Location of Lettering and Numbers:

4.14.1 The lettering and numbers should be located on the plastic plate as required for operation of 
equipment with which they are associated. Following are some general rules that should be 
observed in locating lettering, numerals, and markings:

a. Keep at least .063 in. away from the edges of the plate.
b. Keep at least .125 in. away from the edges of holes and cutouts; locating the lettering, 

numerals, and markings over a lamp creates bright ("hot") spots which are difficult to dim and 
should therefore be avoided if possible.

4.14.2 If at all possible, the lettering, numerals and markings should not be placed where direct 
illumination from any light assembly is cut off by a hole or cutout in the plastic plate. By "juggling" 
components (equipment, light units, lettering) it is possible to have at least one of the light units 
located within a permissible radius. The extra precaution taken during the design stage will simplify 
the problem of obtaining a more uniform illumination. Fig. 7 depicts some more common 
illumination balancing methods which can be used.

4.15 Width of Lines:

The width of lines shall not be greater than .025 inch. Excessively wide lines appear unnecessarily 
bright, diverting attention from the lettering and other markings on the panels.
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5. PREPARATION OF DRAWINGS FOR EDGE LIGHTED PANELS:

5.1 The drawings of all illuminated panels and mounting plates should show one view on each drawing, 
and show the part normal size as the finished part will appear.

5.2 A Leroy lettering guide (or equivalent) can be used to show all lettering on view of the finished panel. 
This is to clarify the drawing such that callouts, notes, symbols, etc. cannot be interpreted as being 
part of the finished panel.

5.3 If more than one size of lettering is used, it should not be dimensioned (other than location) but 
should be coded. A note should be added to explain the height.

5.4 There may be a bill of material on the drawing.

5.5 All abbreviations used shall be per MIL-C-18012A.

5.6 Each lamp socket should be coded for electrical polarity.

5.7 Dimensions and Tolerances:

5.7.1 When designing a lighted control panel, it must be understood that methyl methacrylate, either cast 
or molded, is subject to dimensional variations, caused by humidity, machining, molding draft, 
solvents, etc. For this reason, dimensioning should be handled differently, but nevertheless be 
approached in a uniform manner.

5.7.2 The lighted control panel is basically a light conducting plate with many holes for the clearance of 
shafts, protruding nuts, and light sources. The relationship of the holes to each other is very 
important. The holes should provide adequate clearance to the unit going through the hole; even 
after the paint build-up decreases the inside diameter, it should still clear the control that protrudes 
through it. However, the hole should not be so oversized that it will excessively reduce or impede 
light transmission.

5.7.3 The panel should be dimensioned in accordance with the drafting room manual except as modified 
herein.

5.7.4 Linear dimensions should be vertical and horizontal from the center of one hole which has been 
located with respect to the edges. All other dimensions for the hole or cutout pattern should be 
from this hole. The metal mounting plate should be dimensioned in the same manner and from the 
same referenced hole. (See Fig. 1 and Fig. 2)
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5.7.5 Tolerances (Minimum):

Linear: 0 to 10 in. ± .010
10 to 15 in. ± .015
15 to 20 in. ± .020

Diameter of hole after painting: ± 1/32
Depth of countersink and counterbore: ± 1/64

6. CIRCUITRY, LAMP ASSEMBLIES:

All circuitry and lamp assemblies should conform to the environmental requirements of MIL-P-7788A, 
unless otherwise specified.

6.1 Lamps should not be energized during environmental tests.

6.2 Dielectric Strength:

Unless otherwise specified, the lamp assemblies and the circuitry should be able to withstand a 
minimum of 500 v rms 60 cps for 1 minute between terminal and ground, with lamps removed. 
Panels should be tested as complete assemblies without lamps in holders.

6.3 Terminal Markings:

All terminal connectors should be marked for positive and negative position whenever possible.

7. LAMPS:

7.1 All lamp fixtures should be equipped with lamps aged and selected for a light output of 0:34:15% msc 
when operated at their rated voltage.

7.2 Filter (Color):

When the color is other than red, a suitable method should be used to convert all of the light emitted 
by the lamps to whatever the color requirements prescribed by the procuring agency. In the case of 
"aviation red," the filter should convert all of the light emitted by the lamps to aviation red per MIL-C-
25050, except that the color should not be paler than NBS #3215 Pale Limit Filter.

8. SEPARATE CIRCUIT BOARDS:

8.1 When separate circuit boards are used, they should have a thickness of 1/32 in. ± 1/64.

8.1.1 All separate circuit boards should be coated with a suitable material to prevent short circuiting.

8.1.2 The separate circuit board should be separated from the back of the edge lighted panel with a 
suitable gasket cemented around the inner periphery of the circuit board, to prevent foreign 
material from entering.

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ar
p4

98
b

https://saenorm.com/api/?name=6d0a805fc999a51e2119d048d8566112


SAE    ARP498     Revision B

- 9 -

8.2 Lamp Assembly:

8.2.1 Lamp assemblies should be securely attached to the panel and imbedded to prevent turning when 
subjected to the torque of lamp caps removal and replacement.

8.2.2 Imbedded Wire Circuitry: Imbedded wire circuitry should have no less than a .020 copper wire, or 
equivalent, and should be imbedded below the surface at least .010 min.

8.2.3 Imbedded wire circuitry should be placed into grooves into the panel and potted or cemented in 
place with a suitable clear material. The potting or plastic material should be one with a high 
dielectric strength and should have as low a moisture absorption point as practicable.

8.2.4 It is recommended than when imbedded circuitry is used, care should be taken to remove all flux 
from the solder joints and backs of lamp assemblies before potting or cementing.

8.2.5 Due to the coefficient of expansion and contraction of the plastic panel, it is essential that all solder 
joints be carefully checked to prevent cold soldering joints.

8.2.6 All imbedded wire assemblies should have a 360 deg mechanical wrap at lamp assembly terminals 
before soldering.

9. CONNECTORS:

Unless otherwise required, connectors should be of the concentric type.

10. DUO PANELS:

10.1 The duo panel should consist of a thin plastic indicia panel covering, but not in substantial optical 
contact with a light conducting panel; this light conducting panel being selectively painted on one 
surface and edges so as to reflect light conducted through the translucent markings of the indicia 
panel. (See Fig. 8 and Fig. 9)

10.2 Except for the lettering and markings, the front face edges and a minimum border of 1/8 in. on the 
rear side of the indicia panel should be coated with opaque material to give a black low gloss 
surface. The edges of the light conducting panel should be similarly coated with a 1/8 in. overlap on 
both front and rear surfaces, with this being applied over a highly reflective white coating. The 
nominal thickness of the assembled panel should be 5/16 inch.
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10.3 Light Distribution:

Although the duo panel has different design considerations, the performance characteristics are 
quite different from the standard Type I or Type II of MIL-P-7788A. The limitation of the 2-in. radius 
for illumination does not apply in the case of the duo panel. The light transmission, because the light 
conducting panel is not painted on both sides, reacts as on the true edge lighting principle of acrylic. 
Therefore, the amount of lamp assemblies required for illumination is less than those of the Type I or 
Type II panels. Fig. 9 is an illustration of illumination of circular dial and pointer indicating instrument.

PREPARED UNDER THE JURISDICTION OF
SAE SUBCOMMITTEE A-20A, FLIGHT CREW STATION, OF

COMMITTEE A-20, AIRCRAFT LIGHTING
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FIGURE 1 (A)

FIGURE 1 (B)

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ar
p4

98
b

https://saenorm.com/api/?name=6d0a805fc999a51e2119d048d8566112


SAE    ARP498     Revision B

- 12 -

FIGURE 2SAENORM.C
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FIGURE 3
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FIGURE 4
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FIGURE 5

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ar
p4

98
b

https://saenorm.com/api/?name=6d0a805fc999a51e2119d048d8566112


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AdLibBT-Regular
    /AdobeSansMM
    /AdobeSerifMM
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /AlefbetNormal
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /AllegroBT-Regular
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmericanaBT-Bold
    /AmericanaBT-ExtraBold
    /AmericanaBT-ExtraBoldCondensed
    /AmericanaBT-Italic
    /AmericanaBT-Roman
    /AmericanGaramondBT-Bold
    /AmericanGaramondBT-BoldItalic
    /AmericanGaramondBT-Italic
    /AmericanGaramondBT-Roman
    /AmericanTextBT-Regular
    /AmericanUncD
    /AmerigoBT-BoldA
    /AmerigoBT-BoldItalicA
    /AmerigoBT-ItalicA
    /AmerigoBT-MediumA
    /AmerigoBT-MediumItalicA
    /AmerigoBT-RomanA
    /AmerTypewriterITCbyBT-Bold
    /AmerTypewriterITCbyBT-Medium
    /Anna
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMonospaced
    /ArialMonospaced-Bold
    /ArialMonospaced-BoldOblique
    /ArialMonospaced-Oblique
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoldBoeD
    /ArribaArribaLetPlain
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /ArsisD-Regu
    /ArsisD-ReguItal
    /AtlanticInline-Normal
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BakerSignet
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BermudaLP-Squiggle
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bodoni-Bold-DTC
    /BodoniMTPosterCompressed
    /Bodoni-Roman-DTC
    /Bodoni-RomanItalic-DTC
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CaslonOpenfaceBT-Regular
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chaparral-Display
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CompactaBoldPlain
    /CompactaPlain
    /CooperBlack
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CurlzMT
    /Cutout
    /DomCasual
    /EdwardianScriptITC
    /EngraversGothicBT-Regular
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldCondensed
    /Eurostile-BoldExtendedTwo
    /Eurostile-BoldOblique
    /Eurostile-Condensed
    /Eurostile-Demi
    /Eurostile-DemiOblique
    /Eurostile-ExtendedTwo
    /Eurostile-Oblique
    /Fences
    /FencesPlain
    /FetteEngschrift
    /FootlightMTLight
    /FranklinExtraCondGothic
    /FranklinGothic
    /FranklinGothic-Cond
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /GarrisonCondSans
    /GarrisonExtraBoldSansBOLD
    /GarrisonExtraCondSans
    /GarrisonLightSans
    /GarrisonSans
    /GarrisonSansBOLD
    /GarrisonSansITALIC
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GoudyOldStyle
    /GoudyOldStyleITALIC
    /GreymantleMVB
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KauflinnBOLDITALIC
    /Khaki-Two
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /Mojo
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Tilt
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGotDCD-Ligh
    /NewsGotDCD-Regu
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-BoldOblique
    /NewsGothic-Oblique
    /NewsGotT-Bold
    /NewsGotT-Demi
    /NewsGotT-Ligh
    /NewsGotT-Medi
    /NewsGotT-Regu
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /Nyx
    /OCRA-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /Optimum-Bold
    /Optimum-Roman
    /Ouch
    /OzHandicraftBT-Roman
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /ParagonPlain
    /Parchment-Regular
    /Playbill
    /Pompeia-Inline
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /Postino-Italic
    /Raavi
    /Ravie
    /Ribbon131BT-Bold
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /Shuriken-Boy
    /SnapITC-Regular
    /SpumoniLP
    /Stencil
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonMM
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedLight
    /Univers-CondensedLightOblique
    /Univers-CondensedOblique
    /VAGRound
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VillageSquare
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Windsor
    /WindsorCondensed
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WP-HebrewDavid
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


