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3 . Uolders of 142L-ST9-850B will verify that page changes and addj tiona
lndlcated above have been entered. This notice pa~e will be retained as
a check sheet. The issuance, together with appended pa~es, js a separate
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1. PURPOSE AND SCOPE

1.1 Purpose. The purpose of this document is to ettablish requirxmenta for
providing ●dequate external vision fran within the ●ircrew ●tationx of military
●ircraft.

1.2 w. The requirements contained herein apply to externxl visimm frm
●ircraft procured by the ❑ilitary departments. The general vision requirements
● re for the various type seating ●rrangements ●nd llmited ●ircraft misoioax.

2. REFERENCED DDCWCWTS

2.1 Tbe issues of the following documents in ●ffect on date of invitation for
bids or request for proposal form ● part of this standard to the extent
specified herein.

STANDARDS

Military

tiIL-Sl’D-1333 Aircrew St.StiOIICe=etry fOr Military Aircraft
“&33573 Dimensions, Clearance, Cackpit, Fixed WIIINAircraft
Ns3357& Dimensions, Basic, Cockpit, Stick Controlled, Fixed Wiog Aircraft
ns33575 Dlmenslons, Basic, Cockpitr Helicopter
tfS33576 Dlmem ions, Ba8 ic, Cockpit, Uheel Controlled, Fixed wirqf Aircraft

(Copies of specificscions, standards; drawings, ●nd publicaciom required by
suppliers in connection vich specific procure~nt functions should be obtained
frcrn the prccuri~ ●ctivity or ● s directed by the contracting of ficer. )

3. DEFINITIONS

● 3.1 Tvpes of cockpit seating ● rra Wements. The vision criteria set forth in
this standard ● re applicable co the follwfng types of cockpit seatiw
●rrang~nta:

(a) Single pilot

(b) Tandem pilot

(c) Side-by-eide pilot.

● 3.2 -es of aircraft. The vision criteria set forth in this standard ● re
●pplicable to the followingtypes of aircraft:

(a) Pighcer/attack

o) Banber/cranspOrt
1
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(c) ASU/patrol

(d) Helicopter

(e) V/STOL

(f) Trainers.

3 . 3 W e v e uositioo..The desi~ eye POSItion shall be that eye position
aa defined by MS33573, MS33574, HS33575, and MS33576 or YIL-STD-1333.

3.4 Gka&WWW The clear vision area is defined as that area of
transparent,material through which vision is unobstructed by structure, edge
bonding material, or any material which prohibits clear vision. These areas
shall be kept clear of obstructions to vision,such as cIiatinS,rain, icing and
inseots.

4. GENERAL REQUIREMENTS “

4.1 J?.isionreo~. The vision requirements set forth in this standard ●

were baeed on utilization of monocular vision. The reference plane from which
the vision anglee are specified shall be the pilot’s horizont,alvisi~n plane
(or line) With respect to the specificaircral’tlongitudinalfuselagereference
line. The zero referencein azimuthshall be straightahead of the design eye
position.

4.1.1 Extent ~ external VisiQa. The maximum practicableexternalvisicn
shall be providedfor the pilot(s). The visionrequirementsestablishedherein
are minimaland are subjectto furtherdefinitionby the procuringactivity.
Particularconsiderationshall be given in each caae to the external vision
provided in conjunction with the specified mission of the aircraft. For
landing approach conditions, downward and forward vision shall be provided to
insure effective vision of all ground and shipboard landin~ aids specified by
the procuring activity. For carrier aircraft, the landing area, landinq aids,
and stern of the carrier (drop lights) must be visible from landing pattern
altitude in level Plight at glide slope intercept. The landing area, including
the contiguous areas port and starboard, must be visible on the glide slope.
The pilot’s vigion of these landing aids shall be prcvid@d when the aircraft
longitudinal ~uselage re~erence line is pitched at the critical approach
conditions Vpa (Min). Verification i’ormeeting this requirement shall be
accomplished as specified in 4.1.2.2.

4.1.2 External vi3icIg verifi~~. The visiondata”derived in accordance
With the instructions herein shall be submitted to the procurl ng activity for
review and approval. Vi$icn plots shall be updated on completion of clegign and
at any time a change in the vision envelope is either proposed or completed.

Supersedes page 2
of 3 November 1970
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(d) The blind spot caused by the structure between the top of the wind-
screen and the canopy shall not exceed 35° horizontally nor 70 vertically.
Reference ehaded area, figure 3.

(e) Aft vision from 135° to 1800 azimuth shall be provided, as specified
by the procuring activity.

5 . 1 . 2 ~~. The viaion criteria aet forth in this paragraph are
applicable to the aft pilot station in tandem-piloted aircraft.

(a) At 0° azimuth, a minimum of 5° vision down shell be provided, mea-
sured from the aft design eye position vith the forwardseat in the neutral
seat adjustment. The front seat headrest shall be designed to a minimum width,
contoured about the upper corner9 and the forward seat structure;ejection
railsand actuatorshall be so designedand positionedas to obstructa minimum
of forwardvision.

(b) The extentand qualit.yof the aft pilot’sexternalvision shall be as
specifiedin 5.1.1. Variouslateraleye positions in a plane throughthe aft
pilotts design eye poeitionmay be employedto meet the above requirements.
Sufficientcanopy width shall be providedto permit eye movement in the frontal
plane to obtain the specified external vision.

(c) The vision required by the above criteria may not be sufficient in
all respects for all operational uses of en aircraft. Therefore,particular
considerationmust be given in each case to the vision provided in conjunc-
tion with the mission of the aircraft. In aircraft utilized for fighter-
bomber !nissiona,reconnaissance niasions, search, and night Intruder missions,
the maximum amount of vision that can be incorporated is desirable.

5.2 ~~

● 5.2.1 The vi9ion requirements set forth in this paragraph are applicable to
side-by-side piloted fighter/attack-type aircraft (reference figure 4).

(a) The following shall be the minimm angles of unimpaired vision
available to the pilot and copilot measured from their respective design eye

I positions:

(1) At OO azimuth, provide at least 1 3 0 down and 12° up.

(2) From 0° through 70° left azimuth
70° right azimuth for the copilot, vision shall
down and from 12° up to 40° up. The canopy bow
area shall be within the limits as specifled in

for the pilot and 0° through
increase from 13° down to $0°
vision obstruction within
5.1.1 (c).

this

Supersedes page 5
of 3 Novenber 1970

5

Downloaded from http://www.everyspec.com



MIL.STD-850B
23 November 193Q

( 3 ) At all Points between 70° and 110° left aziauth for the pilot
and between 70° and 110° right azimuth for the copilot, provide 40° down and
900 up.

(U) At 135° azimuth, provide 20° down.

(b) In the cockpit area inboard of the pilot and copilot centerlines,
eximum vision with a minl!numof obstruction shall be provided for the pilot
and copilot.

(C) Suf ~lcient vision for the pilot(s) to see the engines with his head
next to the window shall be provided where practicable.

(d) At 90° left azimuth Por the pilot and 90° right azimuth for the
copilot, at least 70° downward from a point not more than 14 inches outboard
of the pilots’ respective design eye positions shall be provided.

(e) In aircraft utilizing Inflight refueling, sufficient vision must be
provided for the pilot to see the tanker , refueling signal lights, boos, and
probe, when In pos~tlon for refuel inS.

6. SQMBER/TRANSPORT AIRCRAFT

6.1 Dde-bv-side Q~ot aircr@Q. The vision cr~Ceria stated in
graph are applicable to eide-by-eide piloted aircraft (reference

r,hispara-
figure 5).

(a) The following shall be the minimum angles of unimpaired vision
available to the pilot and copilot left and right respectively, measured “from
the respective design eye positions:

(1) At 0° through 30° left azi!nuth,provide 17° down and 2!)0up.

9 (2) The vertical angles of clear vision in the area between 30° and
~oo left azimuth ehall in~rea~e from ~70 do~ to 350 do~ and f’ro~2!)0u* tO
4ofJup.

( 3 ) At all points between 70° and 110o left azimuth, provide 35°
down and 40° Up.

(b) To the right of the pilot’s centerline the angular vision downward
and upward.may decrease slightly from 17° and 20° specified in (a) (1) above
due to the increase in distance from the design eye positlon to tfiewindshield.

(c) The transparentarea shall extend to 135° left azimuthat the eye
level but the verticalangles of visionmay decreasebelow those valuesat
1100. Sufficientvision for the pilot to see the en@nes with his head next
to the window shall be provided where practicable. If sufficient visjon is not
provided, provisions must be made for another crewmember to view the engines.

Supersedes page 6
of 3 November 1970
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I
(d) At least 70° downward vision from a

I
outboard of the design eye positions ehall be
shall be provided to perni t this eye position.

23 November 1980

point not more than 14 inches
provided. Sufficient headroom

(e) The entire transparent area between 20° right and 300 left shall be
free of windscreen structure or posts. No windscreen post or structure shall
exceed 2.5 inches in width when projected onto a plane perpendicular to a line “
between the post or structure and the pilot’s design eye position.

(f) vision throughout the entire overboard area aft to the seat reference
pOint Is desirable, though often not practicable due to structure, overhead
console, etc. Houever, transparent ❑aterjal should be utilized to the maximum
exteritpracticable throughout this area.

7. ASW/PATROL AIRCRAFT

7.1 The vision criteria stated in section 6 for bomber/transport aircraft are
the dnlmurn applicable to ASH/patrol aircraft. Maximum vision downward con-
sistent with structural lntegrity shall be provided for pilot and copilot
between 30° and 135°, measured from the deelgn eye position. When lookout
stations are specl fied by the procuring activity, vlslon available at these
etati Ons shall be 75° fore and aft or horizontally and 850 do~ward meagured
From zero re~erence.

B. HELICOPTERS

8.1 tiae-bv-.ci~. The vlslon requirements set forth in this paragraph
are applicable to side-by-side piloted helicopters and are given relative to
the ion@ tudinal fwselage reference line (reference figure 6).

(a) COntrOIS, consoles, end instrument panels shall be so located as not
to restrict vision, wjth particular emphasis on adequate over-the-nose visi.
Dility. Insure that inounting and reinforcing frames or strips which dlvlde

transparent areas and form obstructions to vlglon are not more then 2 inches
wide when projected onto a plane perpendicular to a line between the structure
and the pilot’s eyes at the design eye position. Distribute such obstruction
to avoid critlcal vision areas.

● (b) The following minimum angles of unimpaired vision, designated with
respect to the right side pilot, shall be available to the pilot from the
desi~ eye posjtlon as shown on FIS33575. When a co-pilot 19 designated on the
left side, equivalent vision angles shall be provided for that side.

(1) At 0° aZi3Uth, 250 down and 200 Up shall be

(2) From 10° left azimuth to 10o right azimuth,
shall increase from ZOQ to 300.

available.

downward vision

Supersedes page 7
of 3 November 1970
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(3) ISIthe ●rea between 10” right ●zimuth ●nd 135” right ●zimuth, 50°
of downward vision shall be ●vaileble.

I
(6) Fr~ O“ to 80” right ●zlamth, upward vision shall increase from

20” to 60”.

(5) From 80” right szismth to 100° right azimuth, upward vision shall
be 60”.

I (6) Frcae 100” right azlmth to 135” right .szinmth, .pvard vision
reTuiremmt may decreesegraduallyfrom40° to 20”.

(7) Fr~ 10” left azimuth to 100” left azimuth, 20” up and 20” dorm
I shall be available.

(c) There shall be no vertical obstruction between 20” right and 20” left of

I
the lnngitudinsl ●xis relative to the design ●ye position.

(d) There shall be no horizontal obstnxtions in tha area extending 1S”
●bove the hnrizon fr= 135” right to fJO” left and decreasing to ● point 10”
●bove the horizon ●t 100” left. No horizontal obstructions shnl L be in the area
15” belou the horizm between 135” right and 100” left. If necessary, horizontal
obatnrcticma in this ●rea sha Ll be limited tn one .sbove the horizon .snd one
belnw the horizon and shall be restricted to 4 inches in width.

● 8.2 .qi~le oilot/t.andem pilot. The vision requirements set forth in this
paragrepb ● re ●xplicable co singLe- amd tandem-piloted helicopters with pilot
in either fnrward or ●ft position, and ● ra given reletive tn the longitudinal
fueelage reference line (reference figure 7). The foward cockpit position,
if occupied b~ ocher than the prima= pilot (i.e. , gunner or observer) , ●lao
ahal I cmply with these requirements.

I (a) The following shall be the mintim angles of unimpaired vision .svail.sble
to the pilot frm the design eye position:

I
(1) At O“ ●zimuth, ●t least 2S” down ●nd 70° up.

I (2) At 20” ●zimuth, left ●nd right, 25” dovn and 70” up.

(3) At 30” ●zimuth, left and right, 30” dews and 70” up.

(4) At 90” ●zimth, left and right, 50” down ●nd 70” up.

(5) At 135” ●zimuth, left.●nd risht, 34” down and 70° up.

8
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(b) Visibility in elevation (up) ●bove that apecifled in 8.2(s) of ●t least

90° shall be provided. Interruptions of vision by horizontal structure of not
more than 2 inche6 of width along or ●bove the elevation boundary of 8. Z(a) ●nd
vercictl structural mrudrers of not more thsn 2 inches in width located in
●ccordance with 8. l(d) ● re permitted.

9. V/STOLAIR(TtA~

9.1 The minimum vision requirements for V/STOL ●ircraft shall be those of the
helicopter (side-by-side or tandem, ● s s.pproprtace, for the configuration chosen)
●nd of the fixed-wins-type aircraft which designates the prhsry missiun. The

precise requirements shall be specified by the procurin8 activity ●nd shall
consider the aerodynamic charscceristics, engineering and pousr designs, and
primary ●nd secondary missions.

10. TRAINZR A2RCRAF2

10.1 The extent and quality of external vision in trainer aircraft should be
at least chat of the aircraft which they are to represent. It ie to be noted
chat che flight proficiency and che nature of the trainin8 flight performed till
require ● considerable increase in external vision. Accord ingl~, every ●ttempt
should be msde to provide a hi8her degree of external vision in theee ●ircraft
than in their parent typs to insure ●dequa Ce safety of flight.

11. OTNER _ STATIONS

11.1 In single-pilotedaircraftemploying tmdem or side-by-side seating ●rrange-
usmts where the second crew station is occupied by ● radar operator or baabardier/
navigator, the vision requirements in the second crew station shall be as
epe.cified by the procurin8 activity. Insofar ● s practicable, the design of thie
crew station will follow the intent of this standard.

12. ADDITIONAL REQU IREKENTS

12.1 In those aircraft where the external vision need exceeds che minirmcca re-
quirements specified herein, the msxf.mum external vieioa that cen be incorporated
withrxsc sacrificing engineering integrity is desirable. Wren excessive solar
heatin8 through the transparent portions of the canopy roof is anticipated,
means to reduce or eliminate this problem, euch as by incorporation of fligh C
crew opereted expendable/retractable shields, moy be employed ● t the discretion

of the procuring accivity. Msthods which affect the transmissive characteristics
of the clear transparencies shall be subject to the approval of che procuring
activity.

9
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13. RECONNAISSANCE AIRCRAFT

● 13.1 Those aircraftassignedto reconnaissanceand researchand night intruder
missionsrequire❑aximum externalvision Por tacticalutilizationof the
aircraftas weIl as for carrierand f’ieldlanding,taxiing,takeoff,approach
and landingunder all weatherconditions.

14. AIRCRAFTUTILIZINGINFLIGHTREFUELING

14.1 In aircraftutilizinginflight refueling,sufficient vision shall be
provided for the pilot to see the.tanker, refueling signal lights, boom, and
probe when in position for refueling.

15. NOTES

● 15.1 Certain provisions of this document are the subject of international
standardization agreements (NATO Standardization Agqeement (STANAG) 3622, 3639
and ASCC Air Standards 10/53 and 10/55) . When change notice, revision, or can-
cellation of this document is propoeed which will affect or violate the inter-
national agreement concerned, the preparing activity shall take appropriate
reconciliation action through international standardization channels, inoludlng
departmental standardization offices, If required.

15.2 Data rea lrem~u s. The selected data requirements in support of this
standard will be reflected in a Contractor Data Requirements List (DD Form
1423)attachedto the requestfor proposal, invitation for bid, or the con-
tract as appropriate.

15.3 The margins of this standard are marked with an aaterlsk to indicate
where changes from the previous issue were made. This was done as a con-
venience only end the Government assumes no liability whatsoever for any
inaccuracies in these notations. Bidders and contractors are cautioned to
evaluate the requirements of this document based on the entire content
irrespective of the marginal notations and relationship to the last previous
issue.

Custodians:
Army - AV
Navy - AS
Air Force - 11

● International interest: (see 15.1)

Freparing activity:
Air Force - 11
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