F'ARRANDN;DVT'I;IOC:(L co. INnG. | /L} 7& 2 /7?&)/

CK-/102/75

PTR 2096 - 463

INFINITY DISPLAY OPTICAL UNIT
("PANCAKE WINDOW™")
PATENT 3,443,858

FINAL TECHNICAL REPORT
NOVEMBER 1969

Prepared by:

Farrand Optical Co., Inc.
New York, New York

For:

m ‘ NASA Manned Spacecraft Center

Houston, Texas

- : ~ Under Contract No. NAS 9-8140



FARRAND OPTICAL CO. INC. ' /;//;’»S,Z,f/ q e SO/ 75

NEW YORK

\ FOREWORD

This final technical report on Infinity Display Optical Unit (Pancake
Window)* summarizes the work performed by Farrand Optical Company, Inc,
in accordance with NASA Manned Spacecraft Center, Houston, Texas, Contract
No. NAS 9-8140

The design, construction and principle of operation of the equ?pm-enf
dre briefly reviewed, An appendix is included giving the final acceptance

test procedures and results.

*Patent 3,443,858
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1. INTRODUCTION

[.1 General

An Infinlty display optlcal unlt (Pancake Window) as
used In simulators for aerlal or space training devices 1s capable of
presenting to the eye of the observer scenes or objects which actually
appear on a spherical surface af the object plane Th such a manner
as to m.ake the projected scene or objects appear to be optically at
Infinlty. A highﬁk degree of realism s achleved by the use of the
Pancake Window as ‘a mlrror eyeplece whose focal plane may be at the

_observer's eye to ‘prodee a fleld of view of approximately 70°. Realism
Is further enhanced by the apparent broadening of the field as the eye .is
brought closer to the window and apparent narrowing O'f: the field as
the eye recedes from the window.

In the Pancake Windows which are discussed in this report,
the spherical object surface ﬁc;y be as large o;is 19 Inches dfc;(me’rer and the
Imaéé as seen by the observer fills é 30 inch diameter window _wheﬁ the
eye Is at the optlmal distance from the window, increasing or decreasing
as the eyé approaches the window or withdraws from it.

1.2 Construction |

]

'1.2;l Optical Components (Figure 1-1

There are three major optical elements, namely the First

Polarizing Plate, Eyeplece Mirror and Birefringent Assembly. The latter comprises

e
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two birefringent plates, a beamsplitter and a polarizer.

1.2.2 Mechanical Design

As shown In Figure 1-2, the Pancake Window elements are
mounted In a metal frame which also Includes proviston for locating the
spherical surface of the object at the correct distance from the flrst .

optical surface,

R T T TR O e

The optical system, consisting of a Birefringent Plate A;semb-ly,;
a Spherical BecmSpHHer Mirror (Eyeplece Mirror) and a Polarizing Plaie, Is |
mounted fﬁ the Housing., The Houslng, in tumn, is mounted, through an Inter-
mediate adapter, to the TV frame, This frame constitutes the interface with

the actual TV system.

[.3 Principle of Operation

As shown in Figure 1-1, light from ’rh‘é object plane Is
polarized by passing through the first polarfzing plate. This polarized
[ight passes through the partially reflecting eyepiece mirror and the

first element of the éonipdund plate, The beamsplitter element of the

tne __.'_m_‘,:_..__-—————

. compound plate reflects.the Image to the eyeplece mifror——wlw'ich»fco'!!imq.co—

the light and produces the Infinity effect.

e e - ‘ 4

1.4  Alignment
The proper alignment is obtalned by p!écfng the vertex of the out-

side radius of the TV face plate 7" from the surface of the Polarizing Plate.

-3 -
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il.  DISCUSSION

2.1 Component Considerations

2.2 In the first unit, #101, an HN=38 Linear Polarizer was used In

the Birefringent Plate Assembly with an HN=32 as the Polarizing Plafe Assembly.
Also, two Quarfer Wave Plates were used in 'rhe Blrefrfngen‘r Plate Assembly .

In comparison, an HN-22 Linear Polarizer was used In the Birefringent Plate
Assembly as well as In the Polarizing Plate of unlt #102. An additional Quarter
Wave‘pla’re was used tn unit 7102 acting as a trimmer for unwanted Qhos‘r Images.
2.3 The optimum eye position on Unit #102 was found to be 26" from
the Birefringent Plate, minimizing unwanted "ghost" and bleedthrough effects to
practically zero when viewed on-axls. Bleed-through becomes more visible
from an off-axis position. Transmission was .4%.

2.4 Test Results |

All test results of Unit 10l and Unit 102 are recorded In

Append ix A.
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11, RECOMMENDATIONS

3.1 : It Ts recommended that conslderation be gIven in the future

to updating the NASA windows, serlal numbers [0l and 102, to take advan-
tage of state-of-the-art advances In the reflecfiqn reducing film. These
advances should provide films of less than 0.2% visual reflectance per
surface.-

3.2 Also, to be consldered In updating the NASA windows serials
10l and 102 fs' the use of Quarter wave plates and polarizers which provide
elliptical polcxrizc‘:ﬂon whose degree of elllpticity is Independent of the

angle of Incidence. |

3.3 Materials are at hand and in development which should result

in overall sysfe.m‘performance» to reach [%f’n'dngmfssfon and to reduce the
vcrlq’rioﬁfnAbleéd-—fhr‘ougrh wlth eye positlon both longltudinally and laterally.
The latter should Increase flw‘e.[;ra'cficdl [imits of the 1'|;a‘lfneela's freedom of head

motion, The acquTsT’rIoﬁ of these materlals and Inftiation of development were

accomplished after delivery of the NASA windows, #10] and #102.




FARRAND OFTICAL CO. INC.
NEW YORK

APPENDIX A

A-1 Acceptance Test Data Serfal No, 101

A-2 Acceptance Test Data Serial No., 102
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FARRAND OPTICAL CO., Inc. : ' : | QA.16015-463

. New York | .
TEST 2.1 © GENERAL INSPECTION
! (Ref. Purchase Specification Para.2.5 and 3.0)
j Edu{pment‘shall‘be ihspected to determine comﬁTianée
" ~with the applicable drawings and specifications with
’z . respect to matetia1s, WOrkmanship, and marking. |

g Applicab?e'DrawinQé: | e
135340 134870 , 134875 134879

" REMARKS

(A)  Workmanship

1)  Damaged Parts

- 2) Missing Parts N (e
PR ‘-/

3) General Finish

. (8) C]éan]iness

1) -Hir%or Surfaces -

2) - Lens Surfaces

3) Beamsplitﬁef Surfaces

SN

4) Chambers

Witnessed:

| ) - %C@;&u’o 3//?/6 7
Customer - Rep A Date FOCI - Q.A. _ Date
- DCASR : , Date

Py B

Page?.
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CTEST 2.2 EYE RELIEF
"~ (Ref. Purchase Specification Para. 2.2.4)

 GENERAL

’}.This'parameter is defined by measurement only and
forms a part of Test 2.3, 2.4, 2.5, 2.6 and 2.7
" of this document. _Thérefgre,‘no sébarate test is

required.
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*t::::;m'QA 16015-463

TEST 2.3 . | . BLEED-THROUGH

(Ref. Purchase Specificdtioﬁ Para. 2.2.2)
.A/A ‘ i . - he - - N
PURPOSE

v o A', The purpose of this test is to demonstrate that
“Bleed Through" or brightness of the source image
~'seen through the optics shall be no greater than

‘:‘9.0 percent of the brightness of the projected image:

EQUIPHMENT:
~ _Pritchard Light Meter or equivalent

TV Test Fixture, P/N.121322

METHOD
'a)  Cover TV f1xture with black paper except for a
.5 inch circular opening in center of diffusing
screen. Illumipate circular opening evenly with
~zenon arc lamp. "
.%f' B 'b). Place TV Test Fixture in focal plane of window.
't) Set up Pritchard Light Meter 10.0 feet in front

| of window suff1c1ent1y off axis, SO that prime

-
&

\
1mage and bleed-through image appear adjacent to
one another.

T

'S

o - Page 4.
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TEST 2.3 (cont)

A

o
.

& WF Ll W N osy - -

9

ei

Set Pritchard Light Meter at infinity focus

‘and measure the illumination level of the

natural image. Record reading, Rp.

‘Measufe il]uminatfcn‘ieyeT of'”Bleed-Through"

. image and record, Rb-

Calculate "Bleed-Through" illumination level

as follows:

Rb  i~n
. ’
; |




TEST 2.3 (cont)

BRIGHTNESS DATA SHEET

New York ' o __—~ QA.16015-463

Rp Rp ' 'y

PRITCHARD READINGS BLEED-THROUGH BRIGHTNESS

408§ 00 fof 5

. P

- 'REMARKS:
- . i » - 10»
Hitnessed: ' = B
Customer - Rep ~ Date FOCI - Q.A. ' - Date
. DCASR 7 -~ - Date '
8 ) . 4
Page 6. : g {
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TEST 2.4

. TRANSMISSION

- (Ref. Purchase Specification Para.2.2.3)

PURPOSE:
- The object of this test is to measure that the
- minimum 11gﬁt transmission through the optical

. system is one percent of the input illumination.

- EQUIPMENT: °

1) Pritchard Light Meter or equivalent

2) TV Test Fixture, P/N.121322

METHOD: .

a)

_b)

¢)

d)

" §)lumination level of the circular image and

Cover TV Test Fixture with black paper except
for .5" diameter circular opening in center of

diffusfng screen.

Place TV Tesi'Fikturé in fecal plane of window.

Set up Pritchard Light Meter 19 inches in front

of window on axis (eyepoint).
Set Pritchard at infinity focus, measure the

-

recofd reading Rp.

-




" FARRAND OPTICAL CO., Inc. ——

. New York

TEST 2.4 (cont)

e)

s

QA.16015-463

Remove window, leaving TV screen and move

.Péitchard Light Meter 10 ft. from screen.

Record 11lumination level Rg and calculate

transmission:

Los ;gR- x 100%
L TRe

e e

&
Page 8.




FARRAND OPTICAL CO., Inc.

TEST 2.4 (cont)

New York_

_—" QA.16015-463

“TRANSMISSION DATA SHEET

| PRITCHARD READING NINDOW
| R R TRANSMISSION % SPEC.
‘ 10§ § //'y ‘I7J’Z'
REMARKS :
Witnessed: }

R

Customer - Rep

R VSIS [/ N S e % 227

Date FOCI - Q.A.

DCASR

Date

S g

| 3/@/47

Date.
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TEST

i s oo i

2.5

FIELD OF VIEW

- (Ref. Purchase Spécification Para. 2.2.1)
PURPOSE: -

'.'To demonstrate that the cifcuTar‘field of view

is 70 degrees minimum.

"EQUIPMENT:

T-12 pocket transit or eqdiva?ent

TV Test Fixture, P/N.121322

METHOD:

a) Illuminate the entire TV Test Fixture

- screen and place in focal plane of window.

~_b) ‘ Place T-12 pocket transit axis of rotation

at exit pupil, i.e. 192% inches from nearest

optical element‘on axis.

c) Measure field of view by rotating T-12 transit
to edge of the field as required by table and

record readings.

~

UA.1bUL5-403




FARRAND OPTICAL CO., Inc. © QA.16015-463
TEST 2.5 (cont)
o FIELD OF VIEW DATA SHEET
» ,
DIRECTION TRANSIT READS TOTAL
. . [~4
HORIZ. LEFT SIDE = 243 00 ;
) o : ;.
RIGHT SIDE = 172 - 3o’ Ts° 3o
‘ — _ ——
VERT. TOP SIDE = 3 32
. * N ) r
BOTTOM SIDE = 7 3 57 VAP
'REMARKS:
4

\Hitnéssed:

W. & WLooe sonir  YCoTard

Customer - Rep . Date
DCASR B ] Date:
sPage 11.

FOCI - Q.A.

—~ . . -

3 /Zy/zf

" Date
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TEST 2.6

" COLLIMATION

(Ref. Purchase Specification Para. 2.4)

~ PURPOSE:

. ~The purpose of this test is to show that variation

1'exceed 6.25 diopters.

“

. In collimation across the field of view does not

~

EQUIPMENT:

1) Diopter-scope or equivalent

A2) TV Test Fixture, P/N.121322

 METHOD:

a) Place TV Tést Fixture in focal plane of window.

b) With the aid of a Diopter-scope, placed at the

eyepoint, scan the field of view, focusing on
, ,

:eéch 1ight horizontally and vertically and record.' 

“Variation of collimation shall not exceed 0.25

i

dioptefs;

e i omet =

i"‘;"Page 12




 TEST 2.6 (cond)

TAawL WUey L1NC,

‘””New York

L e

" COLLIMATION DATA SHEET

- QA.16015-463

~,03

‘DIOPTER; DIOPTER-

SPOT ON SCOPE SPOT ON "SCOPE

TARGET READING  |VARIATION TARGET READING VARIATION
Center o/ | Center —,0/

1 Left o "1 R{ght - .0/

2 * . @ " - a

3 " 0 3" o

4 v | =, 06 g v .0/

5 — .07 5 m +,07

6 " 05 6 " o S
7 .07 7 v ©
g +,7 g o
g " +, 7/ 9 " — oy

10 ° 10"

Center .0/ ) Center —, 0/
1 Up —0d 1 Down - .06
2 " “,0/ 2 - .6
5" 3 + .03
4 " 4 v -, 02
c . A -
6 " o g < w— o
7 7

LPage 13
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TEST 2.6

H
]

w1tﬁéssed'

(cont)

31729

V- wteed,

__QA.16015-463

s/ fes

\p’i g /\’( KQQU

Cus‘o er - Rep Date - FOCI - Q.A. Date
DCASR Date
1]
.
::) -

Rage 14
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TEST 2.7

t

o

New York o _— QA.16015-463

RESOLUTION

(Ref. Purchase Specification Para.2.3)

ﬁURPOSE- _

This test will show that the reso]ut1on of the
system is ‘equivalent to 2000 TV 11nes (1000 11ne-
pairs)Aacross the field of view, vertically and

horizohtally; k

EQUIPHENT

Air Force Resolution Chart or equivalent.

METHOD:

- a) Place Air Force Reso1ut1on Chart at- the foca1

"p1ane of the TV 1nput

b) With the uraided eye, from the eye relief
7 pdsition, observe the Resolution Chart and

;fecord the smallest resolvable pattern.

-

c) Repeat procedure at various pléces hoﬁizonta]}y

- and vertically and record as per data sheet

on page 15.

o~

Page:15.




L

.. FARRAND OPTICAL CO., Inc. - f ~ QA.16015-463
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TEST 2.7 (cont)

T
h

RESOLUTION DATA SHEET

@
| HORIZONTAL VERTICAL
LOCATION | AIR FORCE | RESOLUTION | AIR FORCE RESOLUTION
CENTER [~ | 2720 lwes| 14 | 2720 hries
1‘5 Right - 3o0fa 1 war 3050 U

130 Rignt ‘//%/ 2720 » /- 2720 o
15 Left /- 2720 v | [ 2726 s
30 Left | o
10 Up /- 2720 Lowes|  1- 2720 Lives
20 Up /“/ 12720 » /"_/. 2710 %
: ' . R
10 Down /=4 27 2¢ " /- 2720 7
{20 Down /- ¢ 2720 ‘- L A 2720 @

Hitnessed:

W0 & 100, 3245 VL s liid, 3/, 2:/6 7

* Customer - Rep Date FOCI - Q.A. - Date

i i

DCASR  Date

Pag§ 16,
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FARRAND OPTICAL €O., Inc.  QA.16015-463
New York .» ; L ‘ _— )
 SUMMARY

»

‘This test procedure includes theilnspection and Tests performed

1) ‘Unit:' Iﬁf%nity Display Optical Unit
| " Part No: j/fiij’;529427
CS§/N:i__- o

:f2) bate: L AT~ F

- In compliance with specificatioh: Contract No. NAS 9-8140

' ‘ e
~ REMARKS: A//// ,/25/24)6 2732225* — el

cj;mlez};ﬂ€A%2z734 ;27’F ,/%?szﬁf,

R S
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TEST 2.1

(Ref.

;.ff/’l’

GENERAL INSPECTION

Purchase

Yya.1loUlo~-403

Specification.Para.Z.S and 3.0)

Equ1pment shall be inspected to determ1ne comp11ance

with the applicable drawings and spec1f1cat1ons with

respect to matvrials, workmansh1p, and marking.

Applicable Drawings:

- 135340 134870

134875

1aas7s | opiie

REMARKS

(37 b6 Jwe (e

p Pt

s

s

24

24

/.

A

/ . /4,/ L

(n) Workmanship
1) Damaged Parts
2) Missing Parts
3) General Finish

~(B).  Cleanliness

1)  Mirror Surfaces
2) Lens Surfaces ’
3)  Beamsplitter Surfaces
4) Chambers

¥itnessed:

:&;;Cncr - Rep ‘ Qhate

s i

i;fﬁ?

o m———

bCI

e

Date
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CTEST 2.2 EYE RELIEF

' (‘Ref.. Purchase Specificatién Péra. 2.2.4)' |

_ GENERAL | |
'This par.amet‘er is def;ined by measuremeﬁt o.n]y and
forms a part of Test 2.3, 2.4, 2.5, 2.6 and 2.7

. of thisdocumeni. vTherefor:*e,‘ no separate test is
required. ‘ | el

)
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"y : New York ' ‘ e _ R
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P
H

TEST 2.3 | BLEED-THROUGH
; : .

(Ref, Purchase Specificatién Para.‘2.2.2)
1 PURPOSE:
The purpbse of this test is to‘demonstrate that
"Bleed Through":or brightness of the source imagev
Aéeen through the optics shall be no greater than
9.0 percent of the brightness-df the projected imaéé;’-

e

- EQUIPMENT:
Pritchard Light Meter or equivalent.

TV Test Fixture, P/N.121322

METHOD: | |
a). Cover TV'fixiure Qith'black.ﬁaper egéeﬁt for a
i '.Syinch circular opening in center of diffusing
screen. Illuminate circu]dr opening evenly with

] oo, T
- zenon arc lamp.

o S ~b) Place TV Test Fixture in focal piane of window.

~¢) Set up Pritchard Light Meter 10.0 feet in front

of window sufficiently off axis, so that prime

~

image and bleed-through image appear adjacent to

one another. -
, « T

i
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N New York

TEST 2.3 (cont)
)]

o

;ke)

.via e

QA.16015-463

L]
SN

Set Pritchard Light Meter ét infinity focus

and measure the illumination level of the
natural image. Record reading, Rp;

R S -
Measure illumination level of "Bleed-Through"
image and record, Rps | .
Calculate “B]eed-Throggh" illumination level

as follows:

XDy 100%

B e DU




FARRAND OPTICAL CO., Inc. | ‘ | QA.16015-463

" .. New York N : B
TEST 2.3 (cont) | L )
] BRIGHTNESS DATA SHEET
PRITCHARD READINGS BLEED-THROUGH BRIGHTNESS
Rp Rp ' 3

~ REMARKS:

Witnessed:

/*§;2::;4??4494f:>4¥%<3f‘

Customer - Rep: Date N ~ Date
DCASR Date
‘t , o Hége 6. ' ) i




i

FARRAND OPTICAL CO., Inc.
New York :

TEST 2.4

__—~  QA.16015-463

-

. TRANSHISSION

-

- (Ref Purchase Spec1f1cat1on ‘Para.2.2. 3)

,./PUkPOSE | 'g’t»f e

._The obJect of this test is to measure that the

mlnlmum Tight transm1ss1on through the optical

.

- systemr1s one percent of the input illumination.

EQUIPMENT: SN o -

1) Pritchard Light Meter or equivalent

2) TV Test Fixture, P/N.121322

METHOD:
Cover TV Test F1xture w1th b]ack paper except
for .5" diameter c1rcu1ar open1ng in center of
diffusing screen. '

b) Place TV Test Fixture in focal plane of window.

’t) Set up Pritchard Light Meter 19 inches in front

~ of window on axis (eyepoint).
d) Set‘Pritchafd at infinity focus, measure the

illumination level of the circular image and

record reading Rp.

s “Page 7.
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FARRAND OPTICAL CO., Inc. | QA.16015-463
New York ; R — _ -
TEST 2.4 (cont) | R
| e)" ~ Remove window, leaving TV screen and move
(/“',;4 : . ) ) N ..' .
T Pritchard Light Meter 10 ft. from screen.
f) Record illumination level Rg and calculate
¢ transmission: |
T2 x 100%
3
[]
\ aagé 8.
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FARRAND OPTICAL 0., Inc. -~ QA.16015-463

New York E
TEST 2.4 (cont) B S
{ ~ IRANSMISSION DATA SHEET
\ e kS | |
| PRITCHARD READING : WINDOY -
\ R | TRANSMISSION % SPEC.
» ) P’
/M/” 225 | 2z
~ REMARKS:
Af Witnessed: | - i ' 4 : I
;si-r ‘7 S Ci;;z;§:6?4z§22:; L 2L
Customer - Rep Date OCI - Q. A Date
DCASR - Date - y

tPgée 9.




FARRAND OPTICAL €O0., Inc. QA.16015-463

New York o ; "
TEST 2.5 .. FIELD OF VIEW .

- (Réf; PurchaseASbecification Para. 2.2.1) :-7
_ PURPOSE:

To demonstrate that the circular field of view

:‘is 70 degrees minimum.

" EQUIPMENT: o | LR - , :  é.“,.;‘;
T-12 pocket transit or equivalent ' '

TV Test Fixture, P/n.1213zé
METHOD:

a)' I1luminate the entire TV Test Fixture

~screen and place in focal plane of window.

‘v b) Place T-12 pocket transit axis of rotation
‘at exit pupil, i.e. 19} inches from‘neafest

optical element on axis.

c) A Measure\ffe]d of view by rotating T-12 transit
to edgé of the field as required by table and

~record readings.

~

e S -




"FARRAND OPTICAL CO., Inc. - - QA.16015-463

Iy . New York L . —

TEST 2.5 (cont) )
" FIELD OF VIEW DATA SHEET

DIRECTION | . TRANSIT READS © TOTAL
HORIZ. LEFT SIDE = /72 24
- / ' Vi Ve
RIGHT SIDE = 2/ 357 4722 22
. V4 e
VERT. TOP SIDE = P33/ 22

BOTTOM SIDE

2i0 " 2 7 e

REMARKS:

]
Witnessed: - : o :

- __ | . % /Zy//»/m/éf//"//‘
Customer - Rep \_Date éﬁﬁﬁﬁ/- Q.A~ o Date
DCASR L ; Date

e 8 N . ) i '




TEST 2.6

4

§URPoséo e o

. . P e
ooy S 4

EQUIPMENT:

FARRAND OPTICAL CO., Inc. B ~'f)’,,,» B QA.16015-463
Do New York A : : . . , , :

Ly

..‘

) COLLIMATLON . .

(Ref Purchase Spec1f1cat10n Para. 2.4)

' The purpose of th1s test is to show that var1at1on

1n col]1mat1on across the field of view does not

~exceed 0.25 diopters.

Tkl

471) Diopter-scope or equivalent

2) TV Test Fixture, P/N.121322

METHOD:

i>a)' ‘Place TV Test Fixture in focal plane of window.

b)  With the aid of a Diopter-scope, placed at the

eyepoint, scan the field of view, focusing on

eachllight hdrfzonta]1y and vertically and record.

Variation of collimation shall not exceed 0.25

diopters.

oy,

N

« ¥ Page 12




' FARRAND OPTICAL CO.,
New York
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TEST 2.6 (coﬁd) '

Inc.

COLLIMATION DATA SHEET

-~ QA.16015-463

DIOPTER-

| SPOT{ON SCOPE SPOT ON PscopE |
TARGET READING  [VARIATION TARGET READING VARIATION
Centeri A ; /7 B Center # S
1 Lefi PR 4 1 Right b 2P -
2w )7 ; 127
3 " Py S Y
g " A, S g v . S5
5 " S D 5" >
6 " , 2D 6" Pz
7 4 2F 7 s /2
g |~ s g A 05
9 g |
10 " 10 ®
Céﬁtef + .7 ) Center 7/‘./(}7v
1 Up F 2= 1 Down a2y
P S 2T 2 £ ST
3" AT 3 £ /7
4 7, i i
5 Py 5 " oz
6 |z 6 v | Ao
7

~!

s Page 13
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FARRAND OPTICAL CO., Inc. SRR | .
. New York | ‘ —  QA.16015-463

TEST 2.6 (cont) . .t

Witnessed:

// }2%//“//»//

~Customer - Rep Date CI - Q. A. Date

~ DCASR ~ Date L s

i NSNS

- .

Page' 14
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FARKAND UPIICAL LU., IncC.

New York ’ : e QA.16015-463

TEST 2.7

- #UéPOSE-

- EQUIPMENT:

RESOLUTION .

(Ref Purchase Spec1f1cat1on Para. 2 3)

 This test will show that the resolut1on of the
'system is equ1va1ent to 2000 TV lines (1000 line

pairs) across the field of.v1ew, vertically and

horizonta]]y.

Air Force Resolution Chart or equivalent.

METHOD:

~a) Place Air Force Resolution Chart at the focal

"~ plane of the TV input.

b) With the unaided eye, from the eye relief

position, observe the Resolution Cﬁart and

record the smallest resolvable pattern.

-~

c) Repeat procedure at various places horizonta]ly

and vertica]]y'and record as per data sheet

on page 15,

S e

Page.15.
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FARRAND OPTICAL CO., Inc.

QA.1001lo5-404

New York‘ E T"'l/

TEST 2.7 (ﬁont)_ ’ o =
Sl  RESOLUTION DATA SHEET

- . HORIZONTAL VERTICAL
LOCATION | AIR FORCE | RESOLUTION | AIR FORCE RESOLUTION
CENTER /= |Fobs dwss| =5 | poso Lo
15 Right | /=5 |Zeso /-5~ Nsoes
30 Right | /=S5 F0/0 + S | sos?
15 Left | /=5  |soso - S |gert ”
30 Left /’,/ 2220 o FB22 <
10" Up -5 T fP Lo ,4/’15/" Foso s
20 Up =47 I222 4 2L |enzs v
10 Down //i!/f JFo o v //”if// G252 K
20 Down ,/”féé/ 24 - //fﬁyg- N2 22O i

3 3

Hitnessed:

L2

Cuétomer - Rep

Date

e e

. DCASR

Date

Page ©16.

Date




