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Thie specification has deen approved by the
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i. SCOFE
1.1 This specification estadblishes the requirepents for the ipstallation of armor
aod bulict=resistant giass 1o naval &irFcr=lt.
2. APPLICASLY SPECITICATIONS, CTRER FUBLICATIORS ARD DRAYIRGS
2.1 The following svecifications of the issue in effect on date of invitation
for bids, form a part of this rpecif'icnion.
SPECIF] CATIONS

Mij4tarw
A XIRAAL

JAR-W-4) Velding of Armor: Metal-Are, Manual (With Anetenitic
Tiantwadaa) (Par At ’nr-fg\

TACOUIVMC S/ eVl mesveme v/

JAR=A=256 Armor, Yomogeneous, Rolled Steel; Aircraft-Type
JAN-A-434 Armor, Steel: Plate, Rolled: Non-Magpetic (5/32 to 1-1/16 1In,
Inc l.) Alreraft Tyvpe

JAN-A-784 Armor, Steel: Plate, Rolled, Face=Bardened 1/4 to 1 1/B Inches

FIL-G=5485 Giass. Laminated, Bullet=Resistant, Mat

MI1L~-A~7168 Armor, Alrcraft, Aluminum-Alloy-Flates; Deflector

MIL-A~-7169 Ammor, Alreraft, Alurinup=Alloy-Plates: Protector

{Conies of Hilitary Svecifications may be obtained upon avplication to the
giz_n_:ﬁ::in_? Officer. Kaval Air Station, Johnsville, Pennsylvania, Attention: Technical Recorts

2.2 Precedence -~ If the requirement

s 3 t t
aircraft detail specificstion are in conflict, the requirements of the d 11 mciﬂeuuon
shall have precedence.
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3. KEQIREMVINTS
2.1 Lkaterial -~ Materials ueed in the installatior shall coafeort to avdlicadle

cifications angd shall Y2 23 sprcified herein Vo o
ad v &8 specalaed nereln. rcvtldu‘ which are aot buvt!‘tu U\ IDC&ICID*!

.peciﬁcution:. or which are not specifically described herein, shall be of the best quality,
of the lighest practicable weight and suitadle for the purpose intended.

.7 Yeight - The weisht of armor, bullet resistant glass and attachment fittings
the wefght empty of the airplane. Weizhts of attachment fittings shall de

2.1
shall be included in
1 estimated or stated weights of armor installations,

inelndeld ip al

3.1.23 The contractor shall endeavor to avoid desisms vhich necessitate any
alteratiorns or modifications of government furnighed equimment. 1f, in the interest of detter
design, alterations are c-nsicered necessary, they shall de referredtoc the Bureau of Aeronautics

for aprroval.
3.2 Lesign and Copstruction

3.2.1 Desien Data -~ Dravings of aror details shall de subrmitted to the Pureau
of Aeronautics prior to the fadrication of arw~r plate. Drawings shall de dimensioned to show
the location of all attachment holes reiative to each other and all tolerances. The é&rawings
shall inmclude a tmree viev drawing of the airplane showing the flight line at Vmax, the locstion
of all protective devices including arror piate, deflecting pistes, bullet-registant ginss, and
vav plates or varts of the airplene structure considered in the design as equivalen: tc yaw
rlates. For Class VP a“yplanes, drawings shall bde submitted showing the cross eection at each
st tion whe.e arver is installed. The drawvings shall aindicate the augles of gunfire for which
the protection is afforded By a given device. These drawings will be exumined by the Buwenu of
Aercpautics tc devermipe their compliance with the requiemsnt. of this svecificatior. Deviations
from the reguirements contained hereir or from the airvlane specification shall dbe clearly
indicated, Reguests for suthority to deviate from requiret-enn shall eac™ be anco-panied ™ a
detailed explanation of the reasons therefor. Any deviation shall be in writing, iuihaririﬁ by the
Bureau of Aeropautics. “

3.2.1.1 The contractor shall imclude op the amor installation drawinze sud=itted
to this bureau for approval s staterent of the number of man hours unind for the removal ©
each armor plate and, assuming the paximum numder of myr that can work simultaneously, the

abemet s mmbdee=) ALma o aned ==

SPPTOXIDETS &SvUaL vime x‘qulxvu.

3.2.1.2 The contractor shall include ir the Handbook of “aintenance Instructions
07 the dezree of removadility of the armor, listing

mada)l atenlans an (ndicztinn

of sach comdst m=odel airplanes an indicaticon the degree removabill
sach plate with its wei=zht under one of the followving three categories:

Pietes vhich can be removed in three hours or less by opersting units.

2.2 Plates which can be removed in more than three hours but less than twelve

hours by opersting units.
3.2.1.2.2 Plates vhich are not considered to be removable by operating units.

3.2.1.2 The cobtracior sbell include in the Handbook of Eaintenance Instructions
photographs and tomplete instructions for the removal of aroor btullet-resistant glass.

3.2.1., Correspondence, design data and drawings pertaining to armor shall be
classified as follows:

1 Canfidantial Cor avnerdmerntal -41?1-n.--

-
3-;‘..10.’..& NI SUTIH DAL 4 WU & S e e Bar-es i

3.2.1e4.2 PRestricted for production model airplanes after delivery to oporar....ng units.

3.3 Shape und Contoyr - Tue arsor plate shall be flat insofer as possible and sharp
angles cut into toutours shall be svoided. A minimm of irregular aml forped shepes shell be usec.

3.2.1 The number of holes in the plete shall be kept to 8 mirimm consistent with
adequete support.

3.2.2 There curved pletes are recuired, the curvature need not be restricted to che
plane. However, the radius of curvature shall be as large es practiceble. \

N
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2.3.2 The extent of pl:te overhang beyond the points of support shall %e yreduced
to & rinimum,

3.3.4 On syrmetrical pileces of face-hardened armor, the “olt mounting, if used,
shall be unsymmetrical in order to preclude incorrect installation of the plates.

3.2.5 Dimpensions -~ Dimensional tolerances to be required of the armor mamifsc-
turer are given telow. The indicated minimus tolsrances msay be increased st the discretion of the

d.8.0.1 porinal Hole §ize - Holes in armmor for mounting shall be 1/16 inch
greater than the dolt dianmeter,

a.3.5.2 Specific Role Sige = Drilled holes shall mot vary more thar +UClO,
~#003 from the specified hole aite,

2.3.5.3 Hole Positions =~ The distances Detween holes in arror plate shali not
vary more than 21/32 inch in 24  in 24 inches, or more than an additional 1/16 inch for each additional
foot or fraction thereof,

3.3.5.4 Flatpese of Plate - 1/32 inch ver foot accumilative in any direction.

2.3.5.5 Overall Dimensions - Minimum tolerances are &1/32 inck up for vletee up

to 2C inchee wide or &1 /1€ inch for plates over 30 inches wide. The recommended tolerances are
3:/16 inch for rlatee ur to 3C inches wide and pi/8 inch for plaies over 30 inches wide.

2.3.5.6 Apguler tolerapces =~ When wide m:u.lzr tolerances are prenisuble. bends
shall bDe exvressed in degrees with a rminimun tolerance of g2 degrees. Wnen closer corirol ias
pecessary, offset dimernsions shsll be used. On offset dimensions, a minimum tolerance of ¢) /32

ipch ver foot shall “e used.

tolerance shall be ¥1/32 inch up tc 24 inches, and an additional _}/64 inch for each additional
foot or fraction thereof. When pecessary, the mi.nhmm tolerance shell be *.Cl0irch proviied

epecial arrancement be nade with the ammor manufacturer for rework or machinines after heat treatment

SPTvams mosmag-aiie UT Wawil viiv wminive anuiacturer I1or -0 =2L0a =3

and welding.

3.3.5.7 Position of VWelded Clina or lusa ~ Whenever nracticable. the ripnimum

” a2 g0 Yinntioe al Valas da Abdboasathmant Midaa - Pha od
Devede D = 12 = aAe Rman

4 ’
} 002 inch considering that the holes can be 1ig drilled after welding and heat t*n.tunt.

3.3.86 The minimum edge distance of holes shall bYe equal to the thickmess of
the plate and shall be measured from the edge of the hole to the edge of the plate,
237 The minimum distance beiween hoies shall be equail to twice the diameter

of the hole measured betweer hole centers. In cases where holes are of different diameters the
diameter of the large hole sghell govern. .

2.3.8 All edzes shall be Ddroken.

3.3.9 The minimur dend radius shall de 4 "t® for homogeneous armor and 9°t*
for face=hardened srmor where "t i the plate thickmess,

2,2.10 The corner redii for flat shaves and cuts shall be not less than 1/2 ineh.

a.3.11 Size = The maximam sire of plate used shall de 6n inches X 120 inches for
horogeneous arror and 42 inches X 78 inches for face-hardensd armmor. The maximum deoth after
forminz shall not exceed 20 inches whensver practicabls.

3.4 ¥azking = Ao area for identification marking of the vlates wvhich is
apororimatel;” 3 inches square shall be indicated on the detail drawing of eac™ individual piece
of error. This area shall %e as close to the edse of the plate as possible and shall be wvigidle

=3 W @8 LaUST SV ST Teg AS2ST & o sssa

when t-e plate i3 installed ip the aircraft, if practiuble. Thie area shall de ladeled and
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.. smwselafalia T,

outlined in phantom lipes on the drawing.

below.

3.4.1

The fcllowing itens shall be stamped in the space in the order set forth

Ro identifying words need de used ahead of the items since this fixed order is to dbe used.

3.5

P

o

} #7

*
e
-
L

14

e

word "SOFT* on the rear of the face-hardened armor. Ko
similar identification shall be placed on homogeneous armor.

manufacturer's symdvol.

vart nsusber as listed by the airplane manufacturer, prefixed
with the symbol ¢~

=111 heat aumder vhich & B osisd.

group or lot gumber.
serial pumder of the plate.

- Table I

say de used as & guide for vroviding arror and dullet resistant glass for the various comdat

classes of naval aircraft,

The protection that may be reacuired for a particular model airplane,
the arrmor raterial and thickness of the material shall bde specified by the Burean of Aeronsutics.

TABLE 1

Cone of Plate

:: Frotectinu : : Thickness in Inches
Cl s : (Included + {(Steel Armor un’ess
4 onl ana . ansla in . lLaratinan af Avmnw . nﬂ;gé‘

Alrplane angle in Location of Armor : noted)

: degress) 1 .50 Cal.

s (Note 1) : : Protection Level
” : 0 :  Pilot fwd. (Rote 2), Adove, Horirzontal 1 s/e

15 :  Pilot fwd.. Rorizontal and Below ale

: 15 :  Pilet fwd. (Dural Cowling) : 1/4

i i

: o] Pilot fwd. adove-Bullet-Resistant Glass : 2-1/2 at 45°

: :  Note (3) t  2-1/4 at 35°

! 15 Pilot fwd,, Sides & Below - Bullet- . 2-1/2 at 45°

: Resistant Glass : 2-1/4 at 35°

: 30 Pilot=Rear, Read and Shoulders H afe

¢ H

: 0 :  Pilot-Rear, Back H 5/16

t  See Note : Pilot-Bottom, Seat Bucket : a/e

: [ : ’ ’ :

: : : ,
A/ : (o] : P{lot fwd., Above-Horirontal . 378

; 15 Pilot fwé., Rorizontal and Below a/s

bo

3

&
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Class Cone Location Thicknees
: : .
; 15 : Pilst=fud. (Doral Cowling) : 1/4
(o] : Pilot fwd.. Adove-Pullet Resistant Glass , 2=1/2 st 4%°
: : N /i st 35
H 15 : Pilot fwd., Forirzontal & Below Bullet : 2=)2 at 45°
: : Resistent Glass N : 2-1/4 at 28°
: 20 :  Pilot-Rear, Head and Shoulders X 2fe
: 30 t  Pilot~Bear. Back . sl16
: : 3
: See Xote 6 : Pilot=Bottow, Seat Bucket . a/s
N H s
: (Rote 4) : :
: . .
5 : Gunper, Beal & Shoulders s a/e
5 Gunner, Lover » £/16
: n :
YP 0 : Pilot fwd.. Adove . a/s
: 18 Filot fwd.. Rorigontal and Below z/8
o . Pilat fud, , Avove-Bullet Resistant Glass 4-1/2 at 0°
. : : 7<1/2 at 45°
: 15 : Pilot fwd., Poritontal & Belowv Pullet 3 é-i/2 at ©O°
: Registant Glase : 2-1/2 at 4g°
{Rote 5) ¢
: 30 or 45 Pilot-Rear, Head & Shoulders ! aje
: 3 ora4s :  Pilot-Bear, Back : she
H (Rote 6) Pilot - lower : 3/8
: s Gunne r-Head & Shoulders : 1/2
5 Guaner - Lower : 7he
&5 :  Bowsardier - Bear : afe
(Bote 6) Bombardier - Lower : 516
a5 Other Stations - Mear x/8
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Class ’ Cone . Location Thickness
, " :
(<] : 0 ! Pilot fwd., Above : z/e
H H 3
H 15 H Pilot fwd., Horisontal & Below : a/s
' ' . '
3 16 1 Pilot fwd., Dural Cowling : 1/4
3 . H
H H s
i o : Pilot fwd., Above-Bullet Resistant : 2-i/2 at 45°
3 : Glass : 2-1/4 at 35°
1 t :
: 18 s Pilot fwd., Horigontal & Belov Bullet 2-1/2 at 48°
: : Resistant Glass : 2-1/4 at 35°
n : :
: 2 : Pilot-Rear, Hoesd and Shoulders : a/e
1 er : t
: 45 : Pilot - Rear, Back : 6/16
—_— H I S _ _ _ e e H
t : :
H {Bote 4) . .
s 5 : Gunne r~Bead & Shoulders a/s
: 5 :  Ounner-Sack : she
Turrets : 5 : (Avove Shoulders of Gunner may de : 2-1/2 at 45°°
in all : : Glass or Armor) (Fote 3) : 2-1/4 at 35°
Classee : : :
: : Amor (Avove Shoulders of Ounner) : 1/2
: : Amor (Below Shouléers of Gumner) : 7/i8
H i :
(Note 1) The come of protection descrides the angle through which protection shall be afforded.

{a) The axis of the cone is a line parallel to the fiight path of the airplane
¥Ymax.

(v) The extent of the armer shall be determined by extending construction lines
frox the outlipe of the object or person being protected to the piane of
the armor plate. These constructior lines shall bde inclined to the axis

o of the cone at an angle equal to one half of the angle specified ip Tadle I.

(c) The apex of the cope shall de on the side of the object or person awvay {rom
the armor.

(Bote 2) In providing protection for the pilot:
(a) Zrom ahess, the pilot shall be considered in the sighting position.
() Prom the rear, the pilot shall be considered in the morsal flight positios.
(Cote 3) Tha angle specified with the thickness of the bullet resistent glass is the angle
betwser the longitudinal axis of the airplane and face of the flass.
(Note 4) The axis of the flexitle gunner's cone of protecuon shall be a moving une orierted
parallel t¢ the direction in which his gun or guns are pointed.
(Nete 5) The axis of $he come of nrotecuon from the rear in Y.P airplanes shall be ipclined

upvard at ap angle of 7-1/2° to the flight path of the airplane at Vaax.
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(NBote 6) The protection from delow shall be detachadle, This armor is required for protection

Aurin- atyalfine miazisne ha ssvarama ¢ ha nmwaelidad ahall ha €oam Ato el ae
SUTaNE SvTmiolig Wi SSalRSe =230 SOTSINgT ST Ue pISTLSSS iroe vsi0w

and ahead to 90° from below and shall be from 15° on either side of the vertical.

{ Rata 2) Panh smec. meamhae ahal) he cdmecltdoacead 0o ha o mam £ Faad a2y el mbhboma YR YN o P )
SO eE g il WITW NG MVE L BiMA A VO GVMUBAWME T Y PV Vv B S WV Ve mAd ¢ FUELAQLAME 4TV 4AVE,

a width 19 4inches.

3.5 Vo nh NN _ AR

3.6.1 Armor pluel shall be installed as far as pmuuhlo at euch angles
that the buiieis are noi defiecied or guided insdo the parsommel or viial equipmeni.

3.6.2 Bullet splash protection shall be provided for the particles of
the projectiles which are thrown by the force of impact in a plane iangent to the armor at the
point of irpact. The danser of bullet splash lies in the posaidility of striking perascnnel.
weakening the fuselage structure, cutting control leads, or dameging vital equipment. Bullet
splash protection shall consist of metal strips around tbe edge of arror plate at vital points in
the form of a flanse, The strips shall be made of 1/8 ineh thick du-alumin or of a 3/32 inch thick
SAT 1020 steel or equ.‘.vdent. ‘l'he height of these yllul shall be determined by ozt-nung a line

from the far side of the plate at an angle of t-ree degrees to the face of the piate to the
}\.r.nnn.'! wital .qnimnf or styucture heinz nrotected. ™he nln-} -trin ahall erxterd normal te

the face of the plate from the face tc the line ducu-oed above dut not -ore than two inches.
Splash strips may be bolted to the armor plate, to the structural menders supporting the plate

oy %o the structurs of the airplane Stes) eplash strins may he attached to the armsr plate by

Vi wv wuaw sTuTvuls Ts wivs maTlpamintv.

continuous arc or resistance welding, sudject to aprroval by the Bureau of Aeronsutics Repre-
sentative at the contractor's plant. Arc tack welding for attachmsent of splash stripe ie¢ not

ananedanla
WLLT USERIAS .

2.6.3 Consideration may be given to the use of armor as structure vhenever

mtm el Ao mala toad ohd cawic e maer ha affantald aak 4 sections Af drnanl ass -bi’. overturn
COnSIASTAtIS weight! savings may vt eiieciel Sulh &5 i selsask cRSTimpy Smal vasa

styucture and pilot's seats. Whenever armcr is ueed as structure, it shall de n easily removadle
as an oquivuent covponent of the a.irpl-ne structure. Armor not used as structure shall de as
dem mtalYaddan ad h---(-- mwmae 44€ vmand end 4— an et

& 1 —~
"w'-“b‘ & utw-uty ‘B Ul’ﬂ‘r Eq PU"'I‘U \'{le AUPVERLABIAWE Wé AIPWmMIYITL WINVE Ad IVYUasIvE al: BYLTewSe

Armor installed for special missions shall be readily removadble. The following disadvantages
may de involved in the incorporation of protection as an integral part of the aircraft structure:

3.6.2.1 The inclusion of & rigid memder such as an armor dulkhead in an
aluminue alloy fuselage may introduce difficulties in load transference.

3.6.3.2 Replacesent of damaged structural ammor will de 4aifficult.

3.6.3.3 The large tolerances regquired for armor piate miy meke¢ it unsuitadie
for mass production assembly.

3.6.4 ill armor piate instailations shall provide space jor & possivie Tuiure
50 per cent incresse in armor thickness.

3.6.5 The sisze of each plate shall de kept within the maximom which can e
handl ad sancantiantle he ¢the wavarnnsl dnatalline tha amnyr.
handled coneeniently by the perscpmel dnstalling the armor,

3.6.6 Whenever practicable, the area of a plate of armor shall not be less
than 25 square imches or the width lsss than three inmches,

3.6.7 Inoo!ur ll prccuuble. squipment such as fuel cells and radio sets
shall B¢ lscated aaja % srdsr ¢o supplem=snt the protecticon afforded by the armer

- - - 8 W _a_ __ [ TS SRy B mot ol o, mmemso—— bW
S 7 = The Taciors et Torth Wrlow SCTEIL

of the materials listed in subparagraph 3.1.2 for the protection purposes.

1 The materials for armer are listed belov in the order of their
affentiv t the epecific types of immacts with "1® tndicating the material afferding

| t
the best protectior and higher nun’oen nmirying meterials affording lrse protection. It is te

~3
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be noted that the verformance of aluminum is compared on the basis of equivalent steel weights
rather than equivalent steel thicknessss.

Conpditinna af I-nget PaneMavdanad Ramn Honallas 1%mm
itione of &pact T RO s e - —— g . iR

4. Forsal unyawed impact (for material up

to 0.3 inch of steel for .50 cal AP) 2 3 'y 1
Havnal wneswed {mnant {(far madewial
2. VNormal unyswed fmpact (for material
above 0.3 inch of steel) b3 3 4 2
C. Formal fully yawed impact (for all
thicknesses) 2 2 2 1
D. Unyawsd impacis at 50° obliquity (for
all thicknesses) 1 2 4 3
B. Unyawed impacts at B0° obliquity (for
all thicknesses 2 3 4 1
7, lImpacis of 20 #m B. B. projeciiies
exploding on the plate (for thicknesses
ap to 3/8 inch of stesl) 2 1 3 4
G. lmpacts of 20 me B. R. projectiles
exploding >o the plate (zor thicknesses
on 3/6 and abeve.) i i 1 1
8.8 Definitions
3.8.1 Yax - Yav is the angle between the longitudinal axis of the projectile

apnd the flight path of the projectile. When tie projectile is travelling perp-nuel_n_a_r to s

plute gt tae time of irpact, an unyawed projuctile will strike point first while s Zully yawed
projected will strike aide first,

FeTITEET= o TEes
$.8.2 Odliguity - Ovliquity is the angle between a line perpendicular to
the plate and the path of the projectile, 4 projectile travelling perpendicular to tbe plate has

0° obliquity and such an impact is called s normal impact. A projectile fired at 90° obliquity
to a2 plate travels parallel toc the face of the plate.

3.9 General - The thicknesses of arvor are set forth in Zabdle I, parsgravh
2.3.13. The selection of materials vwill de made by Buler afser consideration of the installation
4p mamaral arssrdanse with mavasranh 2 K ‘ ahowe and the 'ﬁ’IMMQ -
in general aceordance with paragreph 3.

3.9.1 Face-Bardened steel armor shall bBe used where thicknesses of steel of
2/8 ook and ahems awe smaod fiad
ﬂ,v AMBVI WY BUVVY BIV 'yvbllb"o

3.9 Alurinue alloy shall be used in place of steel of 5/16 inch thicknesses
and below, in place of steel for all plates expectsd to Be struck high obliguity impacts sl s
lace of non-magnetic steel armsor.

8.9.3 Bomogeneous armor sball ¢ ussd vben space 4oss not per=it tsing
slunircum alloy or where fadricating ai fﬁcnltun do not perxit the ues of fice-hardensd armor.

3 .4 Non-magnetic steel armor sball be ased vhere arsor is required vithis

inches of a magnetic compsss and where space does not permit using aluminus alloy. Not more

>N

an 13 po';mdl o! magnetic armor shall de¢ located within 30 inches of magnetic compass.

3.10 Attachaent Fittings

3.10.1 The -ounuu ettachments for armor shall be of wufficient strength %o
resist the shock of projeciile impact. The magnitude of reacticss cannot be stated here since the

-



Downloaded from http://www.everyspec.com

reactions will depend on the weight of the plate, direction and position of the impact and rigidisy
of the attachmsnt. Xxpesrience ipdicates that the normal attachment arrangerents reguired to carry
other aircraft equipsent of comparadble weight will de adequate for armor except in cases where the
weight of the arror plate is less thar Tive pounds. In such cases more substantial support is
reguired. The attachwant fittinga shall be 20 placed that they are vrotected. asthy as practinable
by the armor plste.

Whenever practicadle, the armor supports shall be designed to take the impact loads in shear dut
not in tension.

2.10.2 Phe gicizme aize monntins B2le shall he 1" imak 4n —“%i?,l: groups.

The use of single /8 inch bolts is recommended. 'herenr pouible. bolu shall de installed so
that the bolt heads are away from the object deing protected by the armor,

3.10.3 ¥henever vracticable, armor shall de mounted at three or more points
of sufficient strength that if one attachment point 4s shot away the armor will remairn in place.

3.10.4 Welding mounting clips, angles, or lugs shall bde one-half the thickness
of the armor plate except that the minimum thickness shall de 2/16 iach. These clips shall be
fadbricated from SAY 1020 steel or its equivalent,

3.10.4.1 Continuous fillet welds are recommended for the attachment of clivs
and lugs to amor.

3.10.6 Terviates = WVhen the armor design has deen approved dy the Bureau of
Aeronautics, the contractor shall provide a set of terplates 0f the exact shape and dimensions of
the finished armor to check the fit of the ammor and vositioning of the mountings. 4n additional
identical set of templates shall be furnished the armor manufacturer together with the detail
dravings of the armor showing all tolerances.

3.10.5.1 Templates shall de made of mild stesl whenever practicable. Uthervise

the templates shall be of a material agreed upon by the airplane contractor and the armor manu-
facturer.

an Ixverimenzal Aircralt

3.11.1 Experimental models of combat airplanes shall de provided with dummy
armor fabricated from mild stesl except as spescified in detail mpecifications.

3.11.1.1 This non-protective armor shall be clearly stamped on bdoth sides of
the plate as follows:

Dummy Armor - Bot for Combat

3.12 Btlat Baclabaad Maanas
. ShhAZISET RARTREY JARER

3.12.1 Bullet-resistant glass is lacinated vlate glass {See MIL-0-5485) and
shall be installed where vision is required in an area which shomld de protected: e.g. at pilot's
windghields anéd for turret gunner's face plates.

3.12.2 Provision shall be sads for realily clean ‘n- both surfaces of the fran

wvindghield glass and of the btullet-resistant glass, bBut not nece un-u in flight.

Y ald oV er —eemmenme

3.12.8 4 readily revieceabie Tramé, complelsly surrous ne et=
glass section, shall be provided. The frame and mounting bdrackets shall be so designed that osplet
replacement of the frame and dullet-resistant glass assembly can de readily nade without int terference

with the alignment of the gunsight.

th hasd

3.12.4 Other features of the dullet-registant glass installation shall de as
specified in the alrplane detall specification.
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X.13 Eouinment Protection -~ Connsideration shall be given to the location

’f vital equirpment, oxyger breathing avparatus apd especially oxygen cylinders, electrical circuits,
wé hydraulic, fusl and oil lines sc as to utilise to the maximus vracticable extent the natural
srotection afforded by heavy comnonents of the airnlane structure. Personnal nratection shall de
ully utiliszed wherever practicable to serve the dual purvose of protecting versonnel and equiveent.

3.13.1 Yhere practicadle. the armor thickneass and the ocone of vprotection for

rita)l eguipment sball be the same as that specified for personnel.
%.13.2 To the extent to which the sirnlane is cavadle of carrying armor in

wddition ta that necessary for the protection of personnel, consideration shall de givea to the
>rotection of equipment in the following order or priority:

(a) Fusl sumps, fuel pumps, and fuel sslector valve,

(v) Caruretor.

(c) Cooclant tank and redistor for 1iquid cooled engines.
(a) 041 coolers, filters, anéd lines

(e) 01l tank (wvhen self-sealing tanks are pot provided),

2.13.3 The guantity of oil protected by armor shall be proportionate to the
wount of protected fuel. When ¢the weight of armor for the protection of the oil tank is
yrohibitive, part of the oil supply should be protected by making provision for armoring the lower

ortion of the tank and the sump only.

$9.13.4 The contractor shall furnieh an analysisthowing the amovn‘ ~f sddittonal
wight required to provide space and lccal strength for armoring the forward and rear sides -f .50
saliver viLg gun ammunition bo.es and for armoring the ‘orward and rear sides ané¢ the tops and
>ottoms of 20 mm. ammunition boxes. The decision as to whether or not such space and local strength
srovisions shall be incorporated in the airplane design will be made upon receipt of this weight
snalysis., Amor protection provided for the guaner, in flexidle gun installations shall be utilived
md extended, where practicabdle, to protect .50 calider and 20 mm. sassunition in close proximity to
a8 gunper.

3.13.5 In Class VP airplanes, armor protection shall be provided for the spare
flare stowsge, but mot for the ready flarv contaipers. The weight of this amor shall de included
iz "weight ewoty - special equipment®, not included in weight empty.

3.13.6 Special consideration shall de given to the locatior of the oxygen
pottle to accomplish one of the following ends:

3.13.6.1 Protection of the bottle by armor installed for protection of
s>ersonnel or equipment.

3.13.6.2 Protection of personnel froam the bdlast from the bottle by interposing
sirplane structure betwveen the bdottle and all personnel.

3.14 Yorkeanahin

S.3s.2 Amor paate ahall o fiaished 45 sosordancs with $be follewing prosedure:
3.14 2.1 Plates exposed $0 outeide vi 4bility shall be painted with two
coats of sinc chiomate primer amd two scats of JASqUT or oas coat of sawmsl of such color and Zisss

as to satch the adjacent surfaces.

3.18.2.2 Unexpossé piaies shall S¢ painted with two coats of rinc caromats
prizer (Specification MIL-P=£889).
3.14.2.3 ip preparing the armor for finishing, 1ight sand or shot diasiing

say de employsd, dut no acid piekling process shall be used. The plates shall mot be beated or

10
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subjected ¢5 Semperatures above 217 dezrees Yahrenheit in beinz vrevered for painting,

2.14.2 - C: Amror - Nare-cutting of armor 1s not snecifically
+rohidited 57 Bursau of Ordmance Specificaticons, mrovided the setal affected By such operaticos is
repoved by mechanical means. Loc-.l ize d hentin; or weldine o0¢ arror plate shall not be allowed

thorigation in each case hy the Bureau of Aero-

after the first heat treatment wit
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4.1 The inspections, testy, and demonstrstions, as ~rescridbed Ly the
requirenenis of this specificetion shall be as indiceted below. ¥Towever, it should be noterd tha

the ballistic tests are to de in accordance with gvecifications showr in Section 2 dut for the
purposes of clarification and continuity, portions of these specificetions dealing with error

pilate apé bulleti resisiani ziass acceéviance tests are reiteraied in Lhé paragrapn velowv.

4.2 wm The contracter for VF, VA or WO type airplaree

shali, wben required by ihe Bureau oi aeropamutics, furnish one compiEie a8t of aroTr and AITOT
attachment fittings of each sarmor installation not previously tested by gunfire ané shall deliver

these items as listed in the following subparagravhs.

4.2.1 ¥her s static test fuselage assendly is reguired to be furnisheld under
the airplane contract, the contract also may require that folloung completion and nccepumce of

the static iests, the fuselage assembly be delivered to the Insprcior of Raval aircrait for shioment
to the Naval Froving Ground, Dahlgren, Virginia, or other locatisn desienated for gunfire teets.
In such cases as are practicadle, the test fuselage as delivered for gunfire test, shall include all
amor and armor attachmenti fitiings which are vroperiy & peri of ihe fustiase assembly. Danage
existing in the fuselage structure on completion of the static testes shall be revaired, for the
purposes of the gunfire tests, only to the extent required to simulate the resistance of an undarazed
structure to gunfire., The items of srmor and armor attachment fittings which cannot be assemblied
iz the test fuselage shall be shipped separately. .

4.2.2 Whep the airplane coniract does noi require geiivery of a siatic tesi
fuselage assembly for gunfire tests, the commlete set of armor and armor attached fittinze shell
be nhivped to the Naval Proving Ground, Du.h.gren. Virginia or other location designeted by the

Bureau of Aeronmutics.

4.2.3 The airplane contractor shall install comolete fuel and oil systers,
incluéin;; tank protection whenever practicable, in eack static test fuselage deiore deliver: ifor
gunfire tests, Fittinzs shall be included for attaching the fuel and oil lines to an engine.

4.3 Acceptapce Tegtpy - Armor plate and dullet-resistant glass acceviance
tests vill be coniucted by the Kaval Proving Ground, Dahlgren, Virginia.

4.2.1 The following procedure shzll de fo
Ground and the Bureau of Aeronantics upon award of sudb-contract

acceptance teste may be anthoriged.

liowed in notifying the Ravel Froving

4.3.1.1 The Bureau of Aeronautics Representetive at ths aircraft manufacturer's
plant shall odbtain and forward necessary data regarding oxders for ammor placed Yy the aircraft
manufacturer. These data shall be provided to:

(a) Bureau of Aeronautics (2 copies)
(%) FKaval Proving Ground, Dahlgren, Yirtinil
(¢) Inspector at the Armor Manufacturer's Plant.

4,3.1.2 The se data shall include the following vertinent information.

(a) TKame and address of plant of airplane manufacturer.

(v) FKame and addrese of vlant of arror manufactuler.

(c) Model airplane for which armor is deing orocured,

(d) Quantity, weight. description. and required delivery of the amord
Dnvtnn. temlne-. and all other data pecessary for insvectior
shall be furnished to the Inspcctor at the armor p.um..

[
[
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e) 3Specifications vhich apply to
7). Rumber of prime contract for
o the o’rdor for thé amor,

(g) Any other pertinent inforsation relative to the order for the armor.

%

4.3.1.3 The Inspector at the armor vlant shall conduct the inspection of the
areor as required hy the vurchase order. HRe shall furnish the Naval ?nﬂn‘ Ground with all the
pecessary data relative to the armor under manufacturs and to the ballistic plates selected for
tests as required by the armor specifications.

4.3.1.4 The Faval Proving Orouwmd «ill =chedulie and comtuct ihe ballistic tests
as 3000 as Dracticadle after receipt of informatiop recarding the delivery date of bdallistic test
plltes. Fo tests will be acheduled or conducted by the Naval Prvving Oround until the inforration
noted urder parag-aphs 4.3.1.1 or 4.3.1.2 above is veceived. Imm=diately after the concluiaion of
the ballistic test, s preliminary rerort will be mefe and forwarded to the Bureau of Aeronautics
with a copy direct to the Inspector at the armor dlant for his and the cormpsay's information. The
fioal revort will be vrepared and forwarded to the Buresu of derobsutics as soon thereafter as
practicadle.

4.3.1.5 The Bureau of Aeromentics will, uwpon receipt of the vpreliminary revort,

address a letter to the Inspector at the armer plant officially authorizimg acceptance of the group
of arror insofar as the d®allistic Nq\linmntt are cencerned. If rejection is recommended dy the
Neval Provinz Ground, the Buresu of Aeronautics wili review the delivery requiremenis of the air-
planes involved and will t“en inforr the lInspector of the mcceptance o1 rejection of the group.
Copiets of these letters will be sent to the Bureau of Aeronautics Representative und to che Naval
Proving Groune. 4 copy of the final report will be forwaried to the armnr manufacturer via the
Inspector when it is received from the Raval Proving Ground. The procedure of imspecticn and

testing of dSullet-resistant glass is outlined in llu:tnry Specification MIL~0=5485.

and shall de sulject to aporoval of tha kock-up Board. This Board may de tl:. one ‘hich exarires
the entire ajirplane mock-up, or a special board detaiied to ingpect the arror alone.

4.4 Mock-uns -~ Prior to the fabrication of armor. a mock-ur shall be made of wood \'/ ‘
. T y 4

(
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