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1. PURPOSEAND SCOPE

1.1 Purpose. The purpose of this document is to establish requirements for

providing adequate external vision from within the aircrew stations of military

aircraft,

1.2 &QI?+. The requirements contained herein apply to external vision frtnn

aircraft procured by the military departments. The general vision requirements
are for the various type seat ing arrangements and limited aircraft miss ions.

2. KEFBRENCED DOCIC+ZNfS

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

STANDARDS

Military

MIL-STD-1333 AircrewStationGecnuetryfor MilitaryAircraft
MS33573 Dinens ions, Clearance, Cockpit, Fixed Wing Aircraft

MS33574 Oimenslons, Basic, Cockpit, Stick Controlled, Fixed Wing Aircraft

US33575

-.—

Dimensions, Basic, Cockpit, Helicopter

MS33576 Dimens ions, Basic, Cockpit, Wheel Controlled, Fixed Wing Aircrafc

(Copies of specifications, standards, drawings, and publications required by

suppliers in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting of ficer. )

3. DEFINITIONS

* 3.1 Types of cockpit sencin$! arrangements. The vision criteria set forth in

this standard are applicable to the following types of cockpit seating

arrangements:

(a) Single pilot

(b) Tandem pilot

(c) Side-by-side pilot.

* 3.2 Types of aircraft. The vision criteria set forth in this scandnrd are

applicable to the folloving types of aircraft:

(a) Fighter/attack

(b) Banborlcransport
1
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(c) ASW/patKOl

(d) Helicopter

(e) V/STOL

(f) Trainers.

* 3.3 Design eye Position. The design eye position shall be that eye position
as defined by MS33573, MS3357f4,MS33575, and }1S33576or MIL-sTD-1333.

* 3.4 Clear vision area. The clear vision area is defined as that area of trans-
parent material through which vision is unobstructed by structure, edge bonding
material, or any ocher material.which prohibits clear vision.

f+. CENSRAL REQUIREM32NTS

4.1 Vision requirements, The vision requirements scc forth in this standard
were based on utilization of monocular vision. The reference plane from which
the \,ision angles are specified shall be the pilot’s horizontal vision plane
(or line) with respect to the specific aircraft longitudinal fuselage reference
line. The zero reference in azimuth shall be straight ahead of the design eye

position.

4.1.1 Extent of external vision. The maximum practicable external vision shal1
be provided for the pilot (s). Tbe vision requirements established herein are
minimal and are subject to further definition by the procuring activity. Parti-
cular consideration shall be given in each case to che 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 grcmnd and shipbosrd landing aids specified by the procuring
accivity. For carrier aircraft , the landing area, landing aids, and Stern of the
.sxxier (drop lights) must be visible from landing pattern eltitude in level
ilight at glide slope intercept. The landing area, including the contiguous
Sreds port and starboard, must be visible on the glide slope, The pilot’s
visian of these landing aids shall be provided when the aircraft longitudinal
fuse:?ge reference line is pitched at the critical approach conditions Vpa (rein) .
Verification f~r meeting this requirement shall be accomplished as specified
in 6.1.2.2,

* 4.1.’ Z::ternalvision verification. The vision dtitaderived in accordance with
tt. ‘.l~tructionsherein shall be submitted to the procuring activity for revieu
.:IJ~p>roval. Ifi%ion plots shall be updated on completion of design and at any
time a c!langein the vision envelope is either proposed or completed.

2
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6.1.2.1 Total ViSiOn CIWC~OF.e Pk,t . TM total v is ion ewe Lope (plus and uinus
180” in azfmuth and plus and minus 90” in elevation) shall be plotted for each
crewtnenber in the fli8ht campnrtmente where the crcwmembcr’s duties require
externol vision. The plots shall reflect the unobstructed vision os defined
in 3.4. The plots shall be presented as specified by the procuring activity on
either US Depnrtaent of COcm@rce form number 3099 (Aitoff’8 Equal Area Projec-
tion of n Sphete) or on rectilinear plots using the technique described in fig-
ures 1 and 2 (rcfcrcricefigures 3 through 7) . The scale of the rectilinear
plots sh811 be one-tenth of an inch equat to 1“ of azimuth and elevation. The
obscurncion of cxternn 1 vision caused by accessory equipment, fixed or retrac-
table (such as gunslsht framework and nir-refueling probes), shall also be shown
and idcntified on the vloion plots. 2’hevision plots nhall be made using min-
imum one-fourth scale accurate crew scacion enginecri% data; i.e., loft Liru
contours, structural orrnn8em.mw, nnd Lrnnspnrency instnllation.

4.1.2.2 ~nding aDpconch vision plots. A plot (as illustrated on figures 8,

8A, and 8B) of each pilot station shall be provided. The plot shall bc pre-
sented on transparent material8-112by 11 inches in size. Minimum vision
evaluations shall include:

(a) I.md-based aircraf c - 300- by 11,600-foot runway on a 3° ‘alide slope at
distances frum runway end of 1 mile, 1/2 mile, end 1/4 mile, 4s illustrated by
figures 9, 10, and 11.

(b) Carrier-based aircraft - Same aa (n) above plus aircraft carrier at
A .>

distances of 1/2 mile, 114 mile, 450 feet, 300 feet, and 150 feet on n 4“ 81ide
slope as illustrated by figures 12, 13, 14, 15, and 16. Additiomnl evnluaLions
USIII$varyi~ glide slopes and cnrrier oizes may be required by the procuring
activity . If 00, the dlst4ctcesnoted above shall be used.

(c) Each vision plot submitted shall in.I“de the follc.vinginformation clearly
marked on the face:

(1) Specific pilot stotions

(2) Fusclngc nnglc with relation to the horizon

(3) FIoxircumrate of closure in feet per second.

4.1.3 Qunlitv of cxternnl vinion. Radii-o f-curvatura and an81es of incidence I
of the transparent components of the cockpit ohnll be consistent with the
aerodynnnic, structural, ond fnbrtcoth$ considerations, which will result in
the Ieast possible opcfcai distortions in these parts, and shall minimize
reflections of objects both within and without tho cockpit frcan inter fer Ln8 with .
the pilot’s vision. Minfmum distortion specifications will be established by
the procuring activity. At the fntorsectlon of the horizontal vision line and
the vindshicld, the angle of incidence sht!llnot exceed 60°. Every attempt shall

-.

.—
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be made to meet the maximum 60” requirement on other areas of the transpare”cy(ies) ●
from the design eye position as closely as possible. TIICangle of incidence is
defined as the angle between the line of sight and the normal (perpendicular)
to the surface.

* 4.1.4 The external vision requirements are based on the assumption that the
vision areas are symmetrical with respect to the centerline of the aircraft.
The minimum vision requirements stated for the vilot’s oosition in the side-bv-

I side piloted aircraft are, therefore, applicable to the copilot’ s position with
the angles of azimuth reversed.

* 4.1.5 The requirements for the extent of external vision for transparent areas
between azimuth positions, as specified in sections 5, 6, 7, and B shall

progressively increase , or decrease, as specified between the azimuthal
positions. It is acknowledged that the presence of framing at any of the
specified points shall not be considered a nonconformance with the standard
requirements.

5. FIGHTER/ATTACK AIRCRAFT
I

* 5.L Single pilotltandem Pilot. The vision requirements set forth in this
paragraph are applicable to single- and tandem-piloted fighter aircraft
(reference figure 3).

I *5 .1.1 Forward pilot position. The vision criteria set forth in this paragraph
are applicable to the forward pilot station:

(a) The following shall be the minimum angles of unimpaired vision available

I to the pilot from the design eye position: ●
(1) At 0“ azimuth at least 11” down and 10° up. (Every effort should

be made to exceed 11”.)

(2) At 2D0 azinmth, Left and right, 20° down.

(3) At 30° azimuth, left and right, 2s” dowm.

(4) At 90° azimuth, left and right, 40” down.

(5) At 135” azimuth, left and right, 20” down.

(b) The area above the canopy rail from the canopy bow aft, past the pilot’s
headrest shall be of transparent material.

,c) The windscreen forward of the canopy bow shal1 be as free of structure as

possible consistent with sound engineering practice. No windscreen structure in
this area shall exceed 2.0 inches in width when projected onto a plane
perpendicular to a line between the structure and the design eye position.

Downloaded from http://www.everyspec.com
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* (d) The blind spot caused by the stmcture between the top of the windscreen
and the canopy shall not oxc.?ed35” horizontally nor 7“ vertically. Reference
shaded area, figure 3.

(c) Aft vision frcm 135” to 180° azimuth shall be provided, .9sspecified by
theprocuring nctivlty.

5.1.2 Aft Dllot oosition. 7%I? vision crltcrin sat forth in this paragrnph
are applicable to the aft pilot station in tandem-piloted aircraft.

(n) At O“ azimuth, a minimum of 5“ vision down shall be provided, mas.red
frma the aft design eye position with the forward seat in the neutral seat
adjustuoxtt. The front seat headrest shrillbe designed to a minimum width,
contoured nbat the upper corners nnd the forwnrd seat structure; ejecticm
rails and actuntor shall bc so desiBncd and positioned as to obstruct a ❑lniumm
of forwnrd vision.

(b) The extent and qunlity of the oft pilot’s external vision shall be ns
specified in 5.1.1. Vnrioua Intcrnl eye positions in a plane through the aft
pilot’s design eye position may bc employed to mcot the above requirements.
Sufficient cnnopy width shall be provided to permit eye movement in the frontal
plane to obtain the spccifted external vision.

(c) The vision required by the above critcrin may not be sufr.cicnt in all
respects for 011 operational uses of an aircraft. 21mref0rc, particular

cottsiderntlonmust be sivan in each cnm? to the vision provided in conjunction
with the mission of the aircraft. In aircraft utilized for fighter-bomber
missions, reconnoiemnnce missions, scnrch, and night intruder missions, the
maximum mount of vision that con be incorporated is desirable.

5.2 Side-by-side pilot fizhtcr/nttnck aircraft

● 5.2.1 The vision requfrcnuxtts set forth in thie paragraph ore applicable to
side-by-side ptlotcd f@hter-type aircraft (reference figure 4) .

(a) The following shall bc tho ❑inimum attslesof unimpaired vision nvailabie
to the pilot and copilot measured from their rospcctive dOSiBn eyo positions:

(1) At O“ azimuth, provida at Ieoat 13” domt and 12” UP.

(2) FrcnnO“ thr.mgh 70” left azimuth for the pilot nnd O“ through 70”

riBht ozicmth for the copiiot, visiOn shall incr@asc fr~ 13” d- tO
60” dovn and from 12” up to 60” up. 2%c canopy bow vision obstruction

within this area shrillbe within the limits os specified Ln 5.1.1 (c).

-.

---
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(3) At all points between 70° and 110” left azimuth for the pilot and
●

between 70° and 110” right azimuth for the copilot, provide 40° down and
90” up.

* (4) At 135” azimuth, provide 20” down.

(b) In the cockpit area inboard of the pilot and copilot centerlines, maximum
vision with a minimum of obstruction shall be provided for the pilot and copilot.

(c) Sufficient 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 for 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, boom, and

probe, when in position for refueling.

6. BOFU3ER/TRANSPORT AIRCRAFT

*6. i Side-by-side pilot aircraft. The vision criteria stated in this paragraph

~r~ ap?li~able co side-by-side pilOted aircraft (refer=nce fisuze 5).

{a) The following shall be the minimum angles of unimpaired vision svailablc

co the pilot and copilot left and right respectively, measured from the respec- ●E<ved~~i~~yepOsitiOns:
(1) At 0“ through 30” left azimuth, provide 17° down and 20” up.

(~) The vertical allgle~ ~f clear “i~iOn in the ~r~~ between 30° and 70°

Left azimuth shall increase gradually from the smaller to the larger vertical

Zr.gles .

(3) At all points between 70° and 110° left azimuth, provide 3S0 dowm
and 40° Up.

(b) To the right of the pilot’ s centerline the angular vision downward and
.:>;ard may decrease slightly from 17° and 20” specified in (a) (1) above due to

:?..sincrease in distance from the design eye position to the windshield.

(c) The transparent area shall extend to 135” left azinmth at the eye level
k: the vertical angles of vision may decrease below those values at 110”.
Sufficient vision for the pilot to see the engines with his head next to the

‘.<ndow shall be provided where practicable. If sufficient vision is not pro-
vided, provisions must be made for another crewmember to view the engines.

6
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(d) At least 70” downward vision from 4 point not more than lb inches

outboard of the design eye positions shall be provided. Sufficient headroom
shall be provided to permit this eye position.

(c) The entire transpnrcnt area between 20” right and 30” left shall be free

af windscreen structure or pats. NO windscreen post or structure shell exceed
2.5 inches in width when projected onto n plane perpendicular to a line between
the post or structure and the pilot’s design eye poeition.

(f) Vision throughout the entire overboard nreo oft to the seat reference
point is desirable, though often not practicable due to structure, overhead
console, etc. However, trcmtspnrent umteriai should be utilized to the maxim
extent prncticnble throughout this nrcn.

7. ASU/rATXOL A2R13UW2

7.1 The vision criteria stated in section 6 for bamber/transport aircraft are
the minimum applicable to AsW/patrol aircraft. Nnxiuum vision d.aunward

consistent with structural integrity shall be provided for pilot and copilot
betveen 30” and 135”, measured from thedesign eye position. When lookout

stations ore specified by the procuring activity, vision available at these
stations shall be 75” fore and oft or horizontally and 85” downward measured

from zero reference.

8. HSLICOPTSSS

● 8.1 Side-by-side pilot~ ‘rhe vision requirenmnts set forth in this paragraph
are applicable to side-by-side piloted helicopters and arc given relative to the

longitudinal fuselage reference 11.ne (reference figure 6).

(n) Controls, consoles, n,ld instrument panels shall be so located os not to
restrict vision, with particular emphasis on adcquntc over-the-nose visibility.
Insure that mounting and reinforcing frames or strips ~ich divide transparent

oreas ond form obstructions to vision are not more chnn 2 inches wide when
projected onto o plane perpendicular tu a line between the structure and the

pilot’E eyee at the design eye position. Ointributc such obstruction co avoid

critical vision areos.

(b) The following minimum angles of unimpaired vision shall be available to

the pilot from the design eye position os shovn on HS33575:

* (1) At O“ azimuth, 25” dwn and 20” up

(2) From 10” left azimuth to 10” right
increase from 20” to 30”.

7

shell be available.

aziwth, downward vision shall

o
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(3) In the
of downward vision

area between 10” right azimuth and 135° right azimuth, 50°

shall be available.

(4) From O“ to gO” right azirrmth, upward vision shall increase from

zo” to 40°.

(5) From gOO right azinuth to 100° right azimuth, upward vision shall

be 40°.

(6) From 100° right azimuth to 13+ right azimuth, upward vision

requirement may decrease gradually from 40” to 20”.

(7) From 10° left azimuth to 100° left azimuth, 20° up and 20° down

shall be available.

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

the longitudinal axis relative to the design eye position.

(d) There shall be no horizontal obstructions in the area extending 15°
above the horizon from 135” right to 40” Left and decreasing to a point 10”
above the horizon at 100° left. No horizontal obstructions shall be i“ the area

15” below the horizon between 135” right and 1009 left. If necessarv. horizontal.>
obstructions in this area shall be Ii&ited t~ one above the horizon and one
hfil,.,,,:tE,E ioTiz Gfiand shall be rc:tric ted to 4 inc!les i:l~,..idth,

s.? Sirzle pil~t/:zndem pilot. The visian requirements set fsrth in this
paragraph &>-z applicable ta single- and tandem-piloted helicopters with pilot

in either forward or aft position, and are given relative to the longitudinal
fuselage reference line (reference figure 7) . The forward cockpit position,
if occupied by other than the primary pilot (i.e. , gunner or observer) , also

shall comply with these requirements.

(a) The following shall be the minimum angles of unimpaired vision available

to the pilot from the design eye position:

(1) At O“ azimuth, at least 25° dowm and 70° up.

(2) At 20° azimuth, left and right, 25° dohm and 70° up.

(3) At 30° azimuth, left and right, 30° down and 70” up.

(4) At 90” azimuth, left and right, 50° down and 70° up.

(5) At 135” azimuth, left and right, 34° down and 70” up.

8
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(b) Visibility in elevation (up) above that specified in 8.2(11) of at least

90” shall be provided. Interruptions of vision by horizontal structure of not

more than 2 inches of width along or above the elevation boundary of 8.2(a) and
vertical structural members of not more than 2 inches in width located in
accordance with 8. l(d) are permitted.

9. V/STOL AIRCRAFT

9.1 The minimum vision requirementsfor V/STOL aircraftshell be thoseof the
helicopter(side-by-sideor tandem,as appropriate,for the configurationchosen)
and of the fixed-wing-type oircraft which designates the primary mission. The

precise requirements shall be specified by the procuring activity and shall

consider the aerodynamic characteristics, engineering and pot.erdesigns, and

primary and secondary missions.

10. ‘TfUINER AIRCRAFT

10.1 The extent nnd quality of external vision in troiner aircraft should be

at least that of the aircraft vhich they are to represent. It is to bc noted
that the flight proficiency and the nature of the training flight performed will
require IIconsiderable increase in externril vision. Accordingly, every attempt
should be ❑ade to provide n higher degree of extcrnol vision in these aircraft
than in their pnrent type to tnsure adequate safety of flight.

11. OTHER CREW STATIONS

11.1 In single-piloted aircraft employing tondem or side-by-side seating arrange-
ments where the second crew station is occupied by n rndar operator or bombardier

navigator , the vision requirements Ln the second crew station shall be as

specified by the procuring activity. Insofar as practicable, the design of this
crew station will follow the intent of this standard.

12. ADDITIONAL REQUIREMENTS

* 12.1 In those aircraftwheretheexternalvisionneed exceeds the ❑inimum re-
quirements specified herein, the maximum externol vision thot can be incorporated
without sacrificing engineering lnteBrity 1s desirable. When excessive solar
heating through the transparent portions of the canopy roof is ant Lclpated,
means CO reduce or eliminate this problem, such as by incorporation of flight
crew operated expendable/retractable shields, may be employed at the discretion

of the procuring activity. Methods which affect the transmissive characteristics
of the clear tronsporencies shall be subject to the approval of the procuring
activity.

L%

9
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13. RECONNAISSANCE AIRCRAFT ●
13.1 Those aircraft assigned to reconnaissance and research and night intruder
missions require maximum external vision for tactical utilization of the aircraft
and for carrier and field landing. Particular means shall be provided to insure
adequate visibility for taxiing, takeoff, approach, and landing under all

weather conditions.

14. AIRCRAFT UTILIZING INFLIGHT REFOELING

14.1 In aircraft utilizing inflight 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 Data requirements. The selected date requirements in support of this

standard will be reflected in a Contractor Data Requirements List (DD Form 1423)
attached to the request for proposal , invitation for bid, or the contract as
appropriate.

15.~ The ~argin~ Of this standard are marked with an .g~teri~k to indicate

where changes from the previous issue were made. This was done as a convenience
only and 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: Preparing activity:
Army - AV Air Force - 11
Navy - AS
Air Force - 11

Review activities: Project No. 1500-0085
Army - AV

Navy - AS
Air Force - 11

10
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