
.,

●
—

141L-STD-i3&7A
1 SEPTEKSSR :971
Superseding
t!IL-STt+1347
: JULY 19:9

I

MILITARY STANDARD

FOR

NAVIGATION DISPLAY

MULTICOLOR MICROCHART/MAP TRANWARENCIES

●

!!

‘o

@
L./)

,

Downloaded from http://www.everyspec.com



. .

I

FuL-sTD-13h7A
1 SEPTEMBER 1971

DEPARl?lSNTOF DEYENSE
Washington, D. C. 20301

i

Nultlcolor Microchart/Map Transparencies, For Navigation Di8play

MIL-STD-1347A

1. This Military Standard is mmdatory for use by ●ll Departments
and Agenties of the Department of Def awe.

2. Recommended correctlone, ●dditione, or daletlone ehould be
addreaeed to Naval Nr SyetemeCemend, Code AIR 53371, Washington, D. C.

I
●

20360.

i

..
8

Downloaded from http://www.everyspec.com



. .

MIL-sTcI-1347A

1 SEPTEMBER 1971

1.1
1.2
2
3
3.1
3.1.1
3.1.2

:.1
4.2
4.3
4.6
4.5
4.6
4.7
4.8
4.9
4.10
4.11
h.11.l
4.11.2
4.11.3
4.11.4
4.11.5
4.11.6

‘$,11.7
4.11.8
4.12
4.13
5
5.1
5.1.1
5.1.2
5.1.3
5.1.4
6
6.1
6.1.1

6.1.2
6.1.3
6.1.4
6.1.5
7
7.1

7.2

CONTENTS

GENERAL........................................
scope......................................
Application................................

APPLICABLE IXJCUMENTS...........................
DEFINITIONS....................................

Terms......................................
Sensitmetric Term.,......................
Physicsl Terms.............................

NATERIALS ANO THEIR CHARACTERISTICS............
General....................................
FILM.......................................
Safety Base................................
Antihalation Protection....................
Tensile Strength...........................
Film Width.................................
Film Thickness.............................
Thermal Coefficient of Expansion...........
Hygroscophic Coefficient of Expanaion......
Permanent Change In Linear Dimension.......
Photographic Characteristics...............
Reduction..................................
Reduction Displacement.....................
Baae Plun Fog Oeneity......................
Color Deneity/Saturation...................
Plotting the Characteristic Curve..,.......
Determination of Average Gradient..........
of a Tone Reproduction Curve
Screen Reproduction........................
Color/Gray Scale Guides....................
Protective Coaling.........................
Physicsl Defects...........................

TEST EQUIFNENT AND TECHNIQUES..................
General....................................
Densitometer...............................
Dimensional Change Gauge...................
Constant IfumidityChamber..................
Color Resolution...........................

QUALITY TESTS..................................
Central Description........................
Dimensional Change Charncteristice.........
of Color Fi3m
Brittleness Test...........................
Curl Teat..................................
Thermal Coefficient of Expansion Teat......
Fi2m Chip Edges.............................

FI114CHIP TRANSPARENCY FOPJIAT..................
General....................................

Format.....................................

ii

Page
1
1
1
1
3
3
3
4
7
7
7
7
7

:
8
8
9
9
9
9
9
9
9
10
10

10
10
10
11
11
11
11
11
12
12
12
12
13

13
13
14

i$
17
17

Downloaded from http://www.everyspec.com



. . .

NIL-STO-1347A
1 SEPTEMBER 1971

FICURSS

Figure
1. Tone Reproduction Curve.......................... 15
2. Test Transparency Standard....................... 16
3. 105 H?fTransparency St.enderd..................... 19
4. 70M?lTransparency Standard....................... 20
5. 35t41 Transparency Standard...................... 21

TABLES

Table
I FilmWidths.................. .................... 8
II Fihllrickness ................................... 8

Downloaded from http://www.everyspec.com



. .

a
I

141L-STD-1347A

1 SEPTEMBER 1971

MILITARY STANDARD FOR NAVIGATION DISPLAY
MJLTICOUtR MICROCH4JlT/MAPTRANSPARENCIES

1. GSNERAL

1.1 -. - l%ia st.mrdardcovers the general requirement for the

preparation and production of multicolor microchartlaap tr*ns-

parenciea for use with optical projection viewing devices. It

defines the physical xnd photographic ch.crecterieticsof the

output tranap.xrencies. l%aee transparemcieo shall exhibit

eufficient fIdelity eo thet when projected back to the origi-

nel eize, the projected imxge shall be an acceptable facaimile

of the original chart.

1.2 Application. - The transparency described in thie etendard

is intended for use with optical projection dieplay eyetcms.

The projected microcharc/mxp image GUY be ueed in conjunction

vith a.tomxtic dats procaxsing systcma. cathode ray tube (CRT)

display or other auxiliary data sources co present ● complete

static ●nd dynamic dieplay of the operational situation.

These trarsperenciesmay be used with airborne navigation,

lxnd baeed. or ehipboard prnjaction eyetxm.

2. APPLIcABLE DOCUMENTS

2.1 The follcwing documente, of the issue in effect on date of in-

vitation for bide or requeet for proponal. form ● pert of this

●tmdsrd to the extant ●pccifled herein.

1
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Military Hsndbook

MIL-HDBK-2S-G1OSSUY of Photographic Teru

hericsn National of Americen Stsndards Institute, (ANSI) Stsndmds

PH 1.13-19S3 Dimensions for Molded Type Cores for Photo-

graphic Film snd Paper Rolls

PH 1.20-1963 Unperforated snd Perforated Film for Csseras

other thsn Motion Picture Csmres, Dimensions for

PH 1.2S-196S Safety Photographic Film Specifications for

PH 1,29-19S8 Curl of Photographic Film, Methods for

determining the

PH 1.S1-196S Brittleness

determining the

PSI1,32-19S9 Determining

of Photographic Film, Method of

the Dimnsieml Chsnge

Chsmcteris tic of Photographic Fi2m snd Papers, Methode for

PH 1.3S-1961 3S mm. 100-Foot Spools for Recording Instru-

■ents, M,icrefilm and Sti11 Picture Csmrcr, Dimsm ione for

PH 1.37-1%3 Scratch Resistance of Processed Photographic

Film; Methods for determining the

PH 2.17-19S8 Diffuse R8flectim Density

PH 2.19-19S9 Diffuee Trenmissicm Density

hericm Society for Testing snd Materials (ASTI(IStcn&rds

D-882-67-Methede of Test for Properties of Thin Plutic

Sheets snd FiIm

2
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3.

3.1

3.1.1

3.1.1.1

Military Standards

MS26565 - Spool-PhotographicPilm

DEFINITIONS

~. - lhe definitions given herein are those most appli-

cable to thin document and to the specifications prepared in

accordance with this standard. For the purpose of thic

st.rndard,all photographic terms not defined herein ehall be

in accordance tith MIL-HOBK-25.

Sensit0u43tricTerm.

Denait~. - Tha light-tibeorbingquality of a photographic imxge.

It is the logarithm of the optical opacity, where tbe opacity

IS the ratioof the incident light to the transmitted or re-

flected light. It variee with the uee of ●cattered or epeculm

light.

3.1.1.1.1 Total Density. - The mm of the dye deposit denxity ~d the

bsse plus fog denxity IISdefined herein.

3.1.1.1.2 POR DenaitY. - That which la produced on a piece of proccsced

film by cauaes other thxn axposura to light such xx chemical

processes during development.

3.1.1.1.3 Baee PIUX POR Dr!cuitx.- For s Negative Fi2M - tha total

decuity of processed film thxt hxe not been exposed to light

prior to development; For ● Reversal Pi2m - the total danxity

of processed film that hae received sufficient exposure to

light, prior to development, euch that an~ additional ●xpocure

will not produce ● lcuar density.

I ● 3
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3.1.1.1.4

3.1.1.2

3.1.1.3

3.1.1.4

3.1.2

3.1.2.1

3.1.2.2

Net Dmeit~. - ‘lb dlfferauce bGtvQa Eotai density ●nd basa

plus fog density (applfmbla co negacfve color films).

~- A mMeTictl dewi~mtlon for the contrast of A photo-

graphic meterial ●s repmsmtti b? the @lo,pe of the straight-

line portion of the characteriatie curve. The ~ ie

rnmerimlly ●qual to the taogeiitof che sngle which the

straight-line portion Mftca W2th the base line. A-of

1 in ● negative sign if iet that the ranSe of duuity in the

naSative is the ●uc as the rcnge of light valuce in tha

subject photogrephad; ● C_ of .5 Mgulf Ies that tha

range of density in the nag~tive I- one-half of the ranga

of the subjac t. Iklsion charactericcics ●nd dwelo~nt

pmcedurea directly ●ff ●ct the k vaka.

Averam Gradient - Tha slops of cha straight line drawn

botwacn two sp.ciflad points on the E ●nd D curva (ltef ●r

MIL-SDSK-25) .

lhulsion Ihmber. - A ntdmr aseigned by the unufacturer to

idant if y ● cpecif ic film production mu.

Phvsical Term

Phvsital Defactm. - Scratches, piaholaa, or other physical

~erfections including strulu, Spot-, ●ess of uneren

coetiw, bubbles, lap mrlu, 1-PO, foreign mtariale, ●tc.

Film Diraction. - The dfraccion parallal co ita forwrd

mavrneat in the base ta#ting/cxtr@lori machine. nlis is

●leo terud “Srain” or “machine direccion. “’ Tha width

direction ●lto teti “croee dim~tion, ” still ba ●t ri@t

●r@aa to the film direction in the plane of the ●heet.

4
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3.1.2.3 Humiditv Caefficiant of Expansion. - The ●verage change in

dimension per unit distance per one percent chsnge in

relative htmidity.

3.1.2.4 ‘1’harmmlCoefficient of Sxmnsion. - The averaae chanse in

dimenmion per unit distance per one degree Centigrade or

Fmhreaheit change in tmmpersture.

3.1.2.5 Dimensional Channe Due to Proceaain&. - The permmnent

dimenmionml change cmueed by the wetting ●nd drying of the

●emit ized material during photographic processing. The

amunt of change II obtained by mmaeuring the proceseed and

dried film -fter it hv reached equilibrium in an atmsphere

having the eme relative humidity and temperature valuee ae

thoee which exieted during the mrasuring of unprocmmoed film.

The amount of change in film dimensions is expreesed ●s ●

percentage.

3.1.2.6 Dineneional Chanue Due to Proceaainu Plue Axing. - pe~nent

dimmmmionml chmn8es mtcur as ● reeult of processing plue

●ging of the processed fi2m. It is mmamurmd after ths prm-

ceeeed, ●gmd fi2m bum reached equilibrium in ●n .rtmmephera

of the ●emm relative humidity ●nd temperature, M that mmed

in the pre-mmmeuremmnt cmndi t ironing of the unprocmmsed f i3m.

Tbie change ie ●mpreeeed u a percantaw.

5
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3.1.2.7

3.1.2.8

3.1.2.9

3.1.2.10

3.1.2.11

3.1.2.12

Differential Dimensional ChmUe. - 71ie df fference between the

dimansional changes of the mtmlal in the ffo principal

directions (machine ●ruicrosm).

Brittleness. - That propmcy of Mm fi& which causes it to

crack, break. or fail when deformed by bending.

TenSile StECngth. - The for~e, ●pplied parallel to the plane

of the film in tension, required to rupture a sample of f lb

of spacifled width, length, ●nd thickne#a undar specified

corralitions of loadirrg.

Total Thickrmss. - The thickncso of the ●nd product shall

includa tha ~lsion and tha wle ton mupport, plus cny

bsckingc.

~. - The deviation from flatUCeS of the film plane.

A deformation causad by dinencionel differencebetween tha

emlsion layer and the ●upport. It raeults from changes in

mietura content of the emlsion layer and support becausa

of variations in relative h-idity of the atmosphere.

Reaolution. - The niwtberof linas in ●, standard tmt

psttarn that can be countod by the huun ●ya using a ●uitablm

0PCICC2 ●id. If tha number of lirmn that can be counted in

tho -m is not tha same u tha numbar in tha original

pat tarn, tht reaolutton is ●purious and tho imge ie con-

sidered to ba not resolved. In sma pattarnc. when the lines

cannotba count.d in the body of the pattern, it is possible

to count tha lines in the pattarn ●t the ●nd of the Imaga.

6
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In such cxses, the image is considered to not rssolved.

The imge of the test pattern shall also be considered not

resolved if the imsge of the test pattern of the next lower
.

spatial frequency is not resolved.

4. MATERIALS and THEIR WCTERISTICS

4.1 General - The film used to mske the transparency shal1—.

cmnsist of a fil= base with color emulsion layers. The film

shall be fme of any physical defects snd possess the

characteristics described hereinafter.

4.2 Film Base. - The film bsse shall be a polyester or equivalent

film and shall include optical transparency and freedom from

imperfections; chemical stability to resist moisture snd pro-

cessing chemicals; photographic inertness to e.mulsims; na -

color selectivity, mechanical toughness, flexibility,

dimensional stxbility, freedom from physicsl distortias, snd

swplied perforated or non perforated ss specified. The

tmicostedbxse support density shall not exceed O.00S.

4.3 Safety Base. - lltebase mxterial shall met the sxfetY li~t~

ss &fined in ANSI StsssdardPH 1.25 “Safety Photographic FilB.”

4.4 Antihalation Fmtection. - Antihalatirn protectia shall be

provided. The protective layer shall be bledmsd or coqletely

removed during processing without interfering with the noxul

functioning of the processing solutions snd without requiring

my special manipulation of the film.

7
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4.5 Tensih Strength, - The foxce applied paralle1 to the plane of

the fi18, required to oau$e PW$2LQM rhfornstion (YIELD)snd

rupture (BRSAK) of the I?%M m$ih% %@ tensile properties of

the fiin shal1 be detemlnml by ASTM procedure D882-67 end mst

exhibit a minima yield strength & 1S,500 psi snd ● tinimm

bresk strengthof 2S,000 psi.

4.6 Film Widtbe. - M 18 widths shall be slit in mccordsnce with

T~le I shown below. Oimnsims shown apply to the ssterial

immediately ●fter slitting.

TABLS J

NAnal Film Width Fila Hidth Tolersnce
(inches)

16 = . . . . . . . . . . . . . 0.628:0.001
3s . . . . . . . . . . . . . . 1.377 JO.002
mo m . . . . . . . . . . . . . 2.7S4 :0.002
105 U. . . ? . . . . . . . . . 4.134 :0.00s
3114 inches . . . . . . . . . . S.24S :0.00s
Sinches. . . . . . . . . . . . 4.960 + 0.010
c inches .,...... . . . . 6.991 TO. O1O
91/2 inches . . . . . . . . . . 9.4do ~o. olo

4.7 Film Thickness. - _fhethickness of the sensitized bsse film

shall ccesformto Tsble II.

TA8CE II

n

Thickness (inches)

0.002s + 0.000s
0.00Ss z O.’oolw

0.004470,0008
0.00s4 =0, omo
0.007s ~ 0,001s

4.8 llw~ Coefficient of !3Swnsiem. - Tho coaf ficient of thvml

●xpsnsia of the sensi?ized fiI@

percmt par degree of !%hmidreia

Cuntigrsde chatge in te=proture

(21” to M“C).

8

shall not exceed O.001S

or 0.0027 percent per degree

in the rsnge of 70” to 17S”F
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6.9 Hygroacouic Coefficient of Expansion. - The coefficient

of hydroscopic expansion of the sensitized film shall not

exceed 0.0035 percent for each percent of change in the

relative humidity in the range of 15 percent to 50 percent

at 70”F (21”C),

4.10 Permanent ChanRe in Linear Dimenaion. - Dimensional chanses

vhich occur as a result of processing are permanent and

shall nnt exceed 0.10 percent.

4.11 Photographic Char.acterietica

4.11.1 Reduction. - lle maximum reduction ratio is primarily

determined by the quality combination of optics and films.

Currently the reduction ration with color film is in the

order of fifteen to one.

4.11.2 Reduction Displacement. - Image displacement due to reduction

shall not ●xceed 0.3 percent at any point within the frame

●perture.

4.11.3 Base Plus Fog Density. - The base plus fog density in the

clear .areaeof the complete prcrce.raedphotographic films

(color) shall not exceed 0.20 deneity unite for negative color

filma and 0.20 dansity unite for reversal color f ilma. The

clear●reas shall be free of discoloration.

4.11.4 Color Danaitv/Saturation.- Color tranaparenciea ehall have

the specified minimumlmaxim.umdensities vhan read with cOlOr

filtere recmnded by the film manufacturer for that

particular color fihn.

9
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6.11.5

4.11.6

4.11.7

4.11.8

4.12

Figure 1 illustrates a Cypfcal ,tonareproduction curve of A

final color transparency using the standard dcnsicometric

measuring technique.

Plotting the Characteristic Curve. - The average dfffuse

vfsual cransmfmsion density of each step on the film strip

shall be plotted ●gainst che corresponding logarithm of the

●xposure on a test sheet similar to that ahovn on figure 1.

Determination of Averaue Gradfent of ● Tone Rcproductinn

~. - The average gradfent is the slope of the

strafghc lfne drawn between points El ●nd E2 on the tonal

reproduction curve typfcally shoun fn ff~ra I. Point El

shall be ● point on the curva “where the density f. ●t lease

0,10 above the base plus fog density. Point E2 mh.11 be ●

point on the curve whfch fs ●t least 1.20 ●bove the base

plum fog density.

SCrCen Reproduction. - Transparencies mcde from screaned

masters shall prc.ent ● ton-l ●ffect ●quivalent to the

or fgiml screened ●rea, ●lthough the mcreen pattern need

not be mafntafncd.

ColOr/Grav Scales Gufdes. - The temt chip trcneparency

shall contain an ●cceptable gray ncale (minfmm 10 steps)

●nd ● nine color control guide ● apecified.

Protective COatin~. - The procecmed transparency aball ba

coated with ● clear protective eubstanca to afford ❑echmical

protection to the base and enmlaion. The coating shall

10

*
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centain fungus inhibitors and shall resist deterioration by

salt water moisture. Ihe protective costing shall be unifozu

in thickness.

4.13 physical Oefects. - ‘lhematerials and their characteristics

shall be such that the finished transparency shall be free

fms ~ysical defects upon visual inspection.

5. TEST EQUIPMEHTAND TS(2U41QUSS

5.1 General.- All film transparencies shall be tested in

accordance with the equiprnnt, methods, snd ocher provisions

of this standard and the applicable detail specificatias

for dete-ining acceptsble quality.

S.1.l Densitmter. - The densitometer, used In these tests,

shsl1 have ● repeatable accuracy of plus or dnue 0.02 in

the density rsnge fra O to 1.00 and plus or ●inus 0.0S in

the density rsnge from 1.00 to 3.00. The densitometer shall

provide type P2-b density as specified in ANSK Stsndsrd

PH 2.19-19S9. Iliecolor separation filters used in the

deneit~ter shall be the filtere reccmended by the film

unufactumr for reading color densities of the f i 1= used

in prepsring the output transparency.

5.1.2 Diaansiceml 13snge Gauge. - lttedimensional change gsuga shall

be the “pm gsuge,,or ~tical gu.sgedascrlbed in MSI st~derd

PH 1.32-19S9 or equivalent.

Downloaded from http://www.everyspec.com
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a. 1.3 ConetsntHwidity Ch&er. - A zoom or abinec, which meets

rho requiraents of section 4, ANSI Stsndard PH 1.32-19S9,

shall bo used for those tests requiring controlled conditions

of temperature snd relative h@dity.

5.1.4 Color Resoluticm. - Resolutias in the color transparencies

shall be a minimn of 70 lines per milliwter in the center,

snd minimm of SO lines par millimeter St the corners. Using

s minim- of five Nationol Bureau of Standards (NSS) micro-

COPY rOSOIWiOM test$ chsrts (1000:1 Brightness rznge) for

fomats up to 3S m, nine resolution test charts for 70 m

fomets, end thirteen resoluticm test rhsrts for the luger

size fotuts snd positioned as indicated in figure 2.

Messuraents will be ●ade with m microscope having ● SO-100X

msgnificstioo, ●s defined in “Instructims for the Use of the

Natimal Bureau of Stsndards Microcopy Resoluticm Test Chart.”

(See psrsgrsph 3.1.2.12) lhe exposure snd processing of the

test ssqles shsll use the S= procedures snd equipment used

to produce the final trenxperencies.

6. QUALITY TSSTS

6.1 General Oes criptim. - The follcetingis ● genersl descriptiai

of the methodswhit5 shell he used to detemine the physical

properties Of the film transparencies to be tested. only tiwe

testswhich are necasssry to detemine the characteristics for

which specific vslues of rsnga me given in the applicsbl~

detailed specific.atia, shall b. performed.

12
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6.1.1.3
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6.1.2
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Dimensional QYsssge Characteristics of Color Film

Humidity Coefficient Test. - The procedures, calculations,

and repatiing of this test shall be in accordance with ANSI

Stsndard PH 1.32-1959.

Dimensiaial (lange Due to Processing Test. - Tests for dimen-

sional change characteristicsdue to processing shall b-

cenducted in accordance with procedure I of AM 1 Stsndard

PH 1.32-1959,

Dinensimal ~sssge Due to Processing Plus Aging Tests. - These

tests shall be conducted and reported in accordance with AHSI

Standard PH 1.32-1959. The ●ging conditicsssshal1 be 120”

+ S-F (49” + 2-C) snd 20 plus or minus 2 percent relative

hunidity. The aging time shall be at least one week.

Brittleness Test. - lltebrittleness test shall be conducted

with rsn stock (unesposed, unprocessed) photograph c fi3m and

shal1 be in accordance with uethod “B” (Wedge Test) of lJiSI

Standard PH 1.31-19S8. lhe testing temperature shall be

70” + 2*F (21”: l“C), snd the testing relative humidity shall

be 14 plus or minus 2 percent. The rsw brittleness shall be

0.5 inches ~0.03.

Curl Test. - The film transparency shmll be tested in

●ccordance with ANSI Sten&rd PH 1.29-1958.

13
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6. 1.4 lhamal Coefficient of Expansion Tqst. - The fih trmsp.renv

shall be sbjected to the therml ‘X%$$%icientof expansion

tast as described in section 7 of @a ANSI Standard

PH 1.32-19S9.

6.1.S Film ~ip Edges.

be clean, smooth

- Ihe film chip qdges and perforations must

and free of burrs or tears.

14

Downloaded from http://www.everyspec.com



I I

●
TRANSPARENT DENSITY OF RELEASE

MIL.STD- 1347A
1 SEPTEMBER 1971

TRANSPARENCY o
=

,,,
.-mlm. ulor. m e.o

15

Downloaded from http://www.everyspec.com



MwSTD ).347A
I SEPTMBER 1971

v

El

El

n“
0

r
(
ii

Downloaded from http://www.everyspec.com



I

7.2

I

MIL-sTD-134m
1 sEPTsMBER 1971

7. FILM CfiIPTRANSPARENCE FORMAT

7.1 General. - It is desirable to standardize on a minimum number

of differing formats, and a single one vnuld be preferable.

On the other hand, fIlm chip formsts must be designed so ae

not to unduly restrict satisfaction of functional variations

in operational requirements. Consequently, it in the Intent

that this Standard provide for a “family” of format sizee

with each size being standard in overall dimensions and

regletration deelgn. Variation in image area within a

standard size is permissible. Initially the femily of

sizes includes 105, 70 and 35 mu formats. Additional

standard eizea may be added if required.

-. - Shall be as shovn in Figures 3, 4 and 5 for 105,

70 and 35 mm standard eizee, respectively. Registration

is accomplished by a pin hole (diameter 0.0625” ~ 0.0001)

on one eide and slot (0.0625”~ 0.0001 in width and O.1256”

in length) on the other side. The slot is used in lieu of

a second circular hole to permit versatility in the registra-

tion design for imaging, storage and retrieval, ●nd display

hardware. The reference point for all linear dimensions Is

the geometric center of the circular hole of the film chip.

It is intended that the hole and the slot registration

points shall be perforation made by protrueione deeigrted

into the camera back of the micro-charting camera.

t
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