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1. Scorn

1.1 This epeclficmtkm establishes the mqulreaents for the installationof amor
antibullet-mslatant glasa in n&vel alrcruft.

2. APX%lCA3LE m3CI?ICATIONS, CTEER PUBLICATIONSAED DRAWINGS

2.1 The followlng~cificationo of the twue in effect on date of invitation
for bids, foxm a put of this ~ecification.

JAII-V-41 Welding of Amor: Metal-Arc,Mti (lfithktt8n%tiC
Electrodes)(For Aircraft)

JAX-A-2S6 Amor,

JAN4-434 Amo r,
Inc

JU-A-784 Amor,

]?IL+5485 Glass,

HL-A-716S Armor,

MX&A-7169 Araor,

!kmogeneons. Ulled St-1: Aircrdt*me

Steel: P18te, Rolled:IOon-?kgnetic(5/32 to 1-1 /16 XD.
1.)~rcraft Type

Steel:Plbte, .%11*6, Facdkmhwd 1/4 to 1 1/8 Inches

Lminbted, Bullet-&mi●trot, ?lat

&rcmft, Aluninua4110pIlkto8: Deflector

U rcraft,Alw&num4110y-PLate 8; Protector

(Covies of Mlitary Sueclfioations may be obtaintd upon ●plieation to tk

OOmwding Officer, lkval Air Station,JohmEvi130,Penneglmnh, Attention: ‘hchnical!hcords
D&vision.)

2.2 ~ - If the requirementsof this eoeclficationand the apd ica%le
●ircraft detdl 8pecift cat ion ●= in conflict,tho rquireBunt8 of the detail meclfication
dull have precedence.
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2.1 ‘~ - Iiattrialmused in
Specificationsand shall be ●s sp~clfi~dMmin.

the lngtallatto& shall confom to amlicatle
?hterials which am not co=e md by ●rl Ica>le

~cificatiocs, or w’$ch aw not specificallydescribed herein, shall be of the IJPstquality,
of the Aighe#t practicable weight md euitablefor the purpose intended.

2. 1.; w- - The vel&,t of armor, I?tall@tresistant @ass and ●ttachment fltting8
●ball be includedin the we$ght empty of the airplane. Wei&hts of ●ttkc!mentfittingss?mll be
includd in all estimatedor stated weights of ●-or iaotellations.

2.1.3 The contractorshall endeavor to amid desl~8 which n~eemltate any
alterationsor modificationsof go=mment furnishedequiwent. If, in the lntemst of better
deeign, alteration ● re c-nsi~~redneamemy, they ●hall M refemedto the ~umfiu of ~~a~utscs
for ●pprmal.

3.2.1 Desien tits - Dmwin:a of ●rror det~ils shallbe euh.ittedto the h-m
of Aeronauticsprior to the fabrication of ●wcr plate. Drawings shallbe dimensionedto show
the locationof all attachent holes relativeto ●ach other and all tolermces. The Crawing8
shall iaclude ● three VleW drawing of the X=lane shoving the fligM lime ●t ~BU. the loc~tion
of all pro:ecti=e de=iees includingarror plate, deflectingplates,Iwllet-resietantglnss, and
yav plates or marts of the airplane stmctum consideredin th~ d~slgn ●s equlmlent tc yaw
~lates. ~or Claes W ●’rplanes, draw$ngs -l be mbmltted *.owimg the CmSS eectiom●t ●ach
stwtlonwke;e armor is installed. The drawings shall xndicate the ugles of gunfire for which
the protection18 tifordet by k gi?en dev~ce. These dravtngc will be exwnined by the Bm-?u of
&ruisatich tc detiew-lnetheir complknee with the req~i.wmnt ~ of tklm meclficat :OE. Dewhtlons
:rom the requimmento contained herei~ or from the ti~lane specification shall bc clearly
indicbted. ILeqnect. for ●thority to deviate fmm requirements shall each be acco-p~ied ~y ●

detailedexplnrmtion of the masons therefor. ky dev$ation shallbe in writing, authorl z~d by the
hA*au of Aemnauticm.

3.2.1.3.The eontractor shall includeon the armor installation dmwirma eubnitted
to this bu-au for ●pprcTel n statementof the number of man houro required for the remoral of
●- ●mor plmte and, ●seumiac the Euimum number of msL that can work skultamously, the
~rombato aotud ttme requ:rd.

3.2.1.2 The contractor shall includeIc the Handbookof %intenanct Inatactions
of ●ach combat model airplaaean indicationof the degree of rrmowabllityof the amor, li8ting

●ath plkte witk.it8 veizht und~r one o.= the followingtb.ree cateqor$es:

. >.z.L.z.A Phtes rlxich cm be rmoved in three hours or less by ope=ting units.
3.2.1.2.2 Pl&tes which can be removedin more than three hours hat less than twelve

hwws ~ operat~ mlts.
3.2.1.2.3 Plates which are not considered to be xvmomble by opemting units.

3.2.1.3 The contractor SW includeIn the llasxdbook of Maimtemmce Instructions
photographs-d completeinstnactlomsfor the removalof armor tmllet-resistantghss.

392 ●ld Correspondame, design data and drawings ~trig to amor shall be
ehssified ●s fell-s:

.
3.:.1.L.1 ConfIdentlalfox ●xpdaemb ml SArpks.
3.2.>.4.2 Restricted for producticm mcxlel airplanes after delite~ to oparaiting units.

3.3 . II%. ILmor plate ddl be fit insof&r as possibleand sbaq .
mngbs out $-intocoutcursshall be ●mMed. A m~ of i~~ ●d fo=@d SbIWS ddl be US*.

3.3.1 Tb number of boles in the plate sha~l be ke@ @ a minimum consistent+tb
adequatesupport.

3.?-Z mere eu-ed pUtes are required,tbe curvatureneed not be restrictedto che
plane. ?Mevers the -US of curvatureshall be as large es practicable. w)

2
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2.3.2 The ●xtent of pl~te orerhang beyond the point 8 of eqmort shall be reduced
to ● minhlm.

3*3*4 On &ymmetricd pieces af face-hadtnet!armor, the ~olt mounting, lf uced,
ehall be uas~trical in order to preclude incorrectinstallationof the plates.

3.3.5 am - Mnm4aml toleremoes to b raphed of tho a-r mmufao-
turw are giwn below. The $sdi-ted sklmm ~ces may be imcreasod●t tie dlocretion M the
-e ooatraotor.

d.a. a.l ~ - RoleD h amor for mounting ehall be 1/16 inch
greattr than the bolt &iuneter,

3.3.5.2 - Drilled holes ehallnot V6V more tham +UCIO$
-?003 fmm the specified hole size.

2.3.5*2I we P~ - The M stanoes hetwe.n hole● in ●mor plate shalf not
v-w more than S2/32 inch ti 24 Inches,or more than an mddltional1/16 inch for esch additional
foot or fractionthereof.

3.3.5.4 - 1/32 inch =r foot ●ccuxu.latlvetn any direction.

2.3.5.5 ●rail zl~ - Wnhum tolerancesn= ~/32 inek up for pletee up
to -SCInckt wide or Q/16 inch for plates o-r X+ lnc?ws vtde. The recommendedtolerances am
9/16 inch for vlatee m to K? inches wide and gl/8 inch for relates orer ~30 $ncheswide.

3.3.5.6 - Uhen wide uzul~.r toleraricec me p=mlaeeble. bend,
shall be ●xpa=msed in degIW6 with ● miuimm tolerance of @ degrees. ~en closer omtrcl ia
necessqry, of feet dimer,sioas sh611be used. On offeet dimensions, s mtilmum toleranceo? S /32
%nch mer foot shall%e used.

3.3.5.7 ?~s~ ion Qt f Welded Cl~ or ~ - Uhenme r pmet icable,the minimum
toleruce shall be L1/32 inch up to 24 Lnches, and an tiditioxd ~/64 inch for ●ach additional
foot or fraction thereof, When nececea~, the minimum tolerance shallbe ~.CIOinch prort:!ed
epeciel●rrangement be made with the ●rmorm8nuf aotu~r for rework or machining ●f ter heat treatmen$
and welding.

3.3.6 The minlmm edge distance of holas ahdl be equal to the thickne 8s of
the plate and shellbe meaeured from the ed~ of the hole to the edg= of the plate.

pe~e? The minimum distance betwen holet shall be ecpd to twlc? the diameter
of the hole meaeumd betwez hole centers. In oases where h~les ●re of differentdiemete:sthe
diameter of the large hole ehs~l gomm. .

3. 3,8 All edges ehallbe Wokea.

3.3.9 The minham bend mdlus Ml be 4 ‘t” for ho~~neous a-r end 9°tu
for face-hardenedamor when ‘tB i● the plmte tMakmeo8,

~w~.~() The corner radii for flat diawo ead cuts shallbe not less than 1/2 inch.

3.3.11 @ - The m~lmun 81 re of ylat? ueed shallbe M inchesX 1= Inches for
horogcneous●-or and 42 incheeX 78 i.nche-for face-ha rdansd armor. me maximum dmth after
forming shall not exceed ~ inches uhmo~er practicable.

3.4 ~ - & area for IdentIficationmarking of the plstes which iB
a~roximhtel:.3 inches square shall be %adlcattd on th~ detail drawingof ●sch individualpieoe
of Gmor. ThiB area shall he a. close to the edge of the plate as poesibleand shallbe Tiolblo
when t“”tplat~ iB installed in the nlrcraft, if practicable. This ●ma ●hall be labeled and

a
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outliBeain pheatomltD@O on the drawing,

3.4,1 The fcllowing items oh~l be ●tmmmed ta the qmce in tFe ofier eet forth
below. MOidentifyinguordo aced be used ahead of the items since thio fixed order ic to be ueed.

The wrd ‘30YV oa the rear of the faoe-lw40aed ●mor. Ito
similarMlonttflcstioa●ha%l be placed on bomogeaeouoamor.

The m~uf~turer’o mymbol.
9he mart auaberao Iiatedby the ●lrplaaemaaufactwet. pmflxed

with the eynbol‘#.
The ●ill heat number which w M med.
The group or lot number.
?he gerieJnumber of the plate.

,

. .. :
●
● Cone of : : ~ate
:: I%otectioa : : Thickaess h Inch..

01.s: (Iacluded :
: ‘~o~~) ‘mo r ua’••sAtrplUle : aagle is : Le=tloa of Arnor t

*. degress) : t .50 Qal.
● (Note 1) : : Pm*ee*ioa k-l.

: 9
● :.

m t 0: Pilot fud. (lJot@ 2), AEoT’e, Horizontal : s/@
● ..

15 ~
:

*
● PllOt fltd.- Horizontaland Below .. 3/8
. ●.

15 :
:

: Pilot fwd. (DuralCowling) 9. 114
b .. . :
●o :
: o; Pilot fwd. ●%ove-Bullet-Red stint 01-ss : 2-1/2 ●t 450
*
● : Bote (3) c. 2-1/4 ●t 350
* .. :

: 1s : Pilot fwd. , Sides& Below - Bullet- : 2-1/2 ●% 45°
: . Besistant Olaso : 2-1/4 ●t 350
: :
: ..
●
● 30: Pilot-Rear.Read aad Shoulder@ : 3/8
: t
●* mi Pilot-Bear, BmcIc : 5/16
: ● ●

✎

✚ ✎ ✚
✎

▼ -e Note : Pilot-Bottpm, Seat Bucket : 3/8
● 6

.
. : :
● ☛ ✎ ✎

9
. : f

7A : 0 : Pll ot fwd. , Above-Eor3zontsl ● 8/8

w

●
✎

15 ;

●.
t Pilot fudo , Royi soatal mad Below .. 3/8
● ●

.
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class Cono Locatton
. .
●

✎
●

✚ ✚ z
: 15 : Pilot-fwd. (Rlrd Ooullng) : 1/4
●
●

●
✎

✚

✚

●
✎

0

15

D
*

●
.

: Pilot f9d. , &we-Bnllet Restotant 016.s :
v

?- \ ●Q 49
2- 4 Bt 350: t

: pilot ftd. . Rorlzontd.& *1OW ~let ; 2-* at 4!50
*
● *slstent Glass ●

9 2-1/4 6% 2s0

. * *

.. : :

. 6ee Mote 6 : Ptlot-Dottom, -at ~-t “ ~/8. :

. ● A

. $
, (Note 4) :

.
:

●

✚

5 ; Ouxmer, Beat & Shoulders
:
. 5

..
: Gunner, Lower

:
:

. .. ~

. ! .
●

VP; 0! Pilot fvd. , now : 3/8
* ●

15 :
.

● Filet fud. , llorizoatal -d *~OV :/e
. :
., . b

:
●
✎

✌
✎

✎
✎

✎
✎

15 ; Pilot fd. , Fotieontal & Below aallet : 4-~{2 ●t Qo

: * ●imt=t Glass *
●

2-1/? at 4@

: :
: 300r4S : PSlot-!hmr, MCk

:
:

s
., .

.
●

✎ (Pete 6) j, Ptlot - L8wr 3/8
● ●

☛

●
✚ ●

:
..
:

s ., hnne r-bad & ~lwmldero

..
●
✎ 1/2
:
b
.

7/16

.
: (Dote 6) ; : XlOabrdier - Leucr

●
●

✚ 5/16
. ~
: ●

●

● 46 : Other Stat ions - Soar e ~/8
. .
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Olbme cone Location Thi ckne ●
; ●

✎
▼

✛ ✚ ✎
●To t o : ?llot fd. , Abon ; 3/8

1 1 ;
: 1s i ?llot fwd. , Eorltontal & Below e. 3/8
t : :
: 16 : ?alot fwd. , Duml Oowling t 1/4

: 0: Pilot fud. , Abow-SnUet B4tolatant : 2“1/2 ●t 4s0
: : G3aBs : 2-1/4 at 350
t t .
t M : PUet fwA., Xorieoatial& %1OV Bullet ~ 2-1/2●t 450
1 : EesiatantGlass .. 2-1/4 ●t 350
● ● ●

t : :
* 26: Pilot-Bear,Head ad 2houider8 : 3/8
; Or . 2
: 45; ?aot - Rear, Buk ●. 5/16
2 ● ●

: : ●

(let. 4) :
.

●. ●.
● . ●

; 8;
●

&mner-Head & 2houldero : 3/8
● .. .

s:
.

●. Cbuaoea-%& : 5/16
-—-. .

● ✎
●

●

Turrets : 5’: (Abow Shoulders of Qummr x be ; 2-1/2 ●t 450 ‘
h an : : Olacs or Amor) (xOtO3) : 2-1/4 ●t 360
Clasee● : .. ●.

.: Amor (AvoveShouldersof Oumaer) ●
● 1/2

, .. 6 :

: : Amor (Delow Shoulders of Guamr) : 7/16

(sot. 1) * GODO of protectiondescriheothe angle throughwhich pstoctson til be ●ffomled.

(s) s~:d o of the cone is ● line parallel to the flt&t path of tb~ ●irplane ●t

(b) * ●xhat of the UDCr shallbe detemlaed by ●xtending coast ruction lines
from the outZi= of t?w obJec8 or person being protected to the plaae of
the umor pl~te. The et conet reaction limos ehmll be incllmed to the uis
of the coae ●t an anpe ●qual to one Nf of the u@e speclficdIn Table I.

(c) The -x of the coDe shallbe on the side of the o%ject orperoon svw from
the ●mcr.

(Xoto 4) W ut. of the flexible gunner’s cone of protection●hmll ti •me~i~gvne oriectod
pa~lel to the directionIn vhich Ma gun or @no me pointod.

(Dot. 5) !ZhOOXIS of the cone of protection from~he rear in V? siz@oaes shall be iBcli.ned
qwati ●t m &a@e of ?-1/2° to the flight path Of the ●lqhae ●t hu.

6
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L’ (Jlote 6) The protectiori frem below ●ha31 be detachable, Z%i~ knwer i. mqulrmdfmpmteetlen
during ●ttihg IBiosAoBs. S%e eove~ to b. provided●ieU be from 45° below
and -head to 90° from below -d shall be frem 15° on ●ither side of the tefiioal.

(Dote 7) Zach crew member dull be eoaoldered to be ● H 6 feet tall, uelghi~ 175 lb., aad
● width 19 iaches.

3.6.1 Anor plates ehdl be i.notdled ● s far ● pxwthable ●t mch angle.
that the bulletin are not deflected or ~tded iato the pereonn.1or vltti ●quipmnt.

3.6.2 Millet aphah protectionshallbe prwided for the particlet of
the projectiles wktch are thrown by the force of impact Sa ● plaa. tma~nt b the ●mor -t the
point of Impact. Tht danger of bullet wlaeh ltes * the posslbllsty of striking PT@OUWl,
weakening the fueelage structure, cuttlag control lead-, or ~lng ~ltal eqti~nt. Bullet
splas3protection sha12 con ●imt of metti ●trips ●mmnd the edaa of ●mor plate ●t vitti points b
the form of a flange. The ●trlpm shall be made of 1/8 inch thldc du”dumin or of ● 8/32 Inch thl~
S4S 10~ steel or equimlent. The height of these plate● ehall~ titern$nedby exteadlng● llao
fr~ the far side of the plate at an a@e of tbme degrns to tb faoe of the plhte to the
personnel, vital ●qu~ment, or mt~ctu* being protecte~. TM mlask strip shall extecd nomal ts
the face of the plate from the face to the line d$scuswed-be= but not ●o- thn two iaches.
9plash st rip B may be bolted to the ● rmor plate, to the stmetural members qortiag the plate
or to the ●tructure of the ●irplane. Steel eolaeh●tripe may be ●ttachedto the amor mlste by
continuous arc or remi ●tmace wldiag, eu%~ectto wroval by the kr8au of Aeroaeutic8lkps-
eentmtlve●t the contractor’ o plant. Arc tack welding for ●ttachment of mplash ●t ripm ie not
●cceptable.

3.6.3 Con●lderat ion w be given to the me of armor ●s ●tructurevhene=r
considerable ueight s-wings may be ●ffected such ●s in sections of ftmel~ akin, overturn
etructure and pilot’ ● seats. Whenever ●nncr 19 need ●s struct-, St ehall be ●. ●asily ~mo?ahle
as an ●quivalent corponent of the airplme structure. Amor mot ueed at stracturw shall be ● o
-mo*able ●n neoeseary in order to pennlt the installationof heavier●rnor &f m~uimd lr. setice.
Armor installedfor •~citi missionc shaU be ~a~ily remo~able. = followingdieadvantage~
w be isvolvedim the $nco~ration af protectionb8 m Imtogralput of the aix%raft●tructnre:

3.6.3.1 The iaclmsion of ● ricid member aach NO an ●m r bulkhead in an
alumiaw Qloy fueehge ●ay intreducediffiault S*9 ia load tranefemmee.

3.6.3.3 The large tolerances requi =d for armor plate mey make it uacultbble
far mass production ●meemU~.

3.6.4 &ll ●eor plb~e h8t&llStiOB8 -1 p=V$de apace for ● possiblefUtUZW
60 per cent $xacmeseia a-r thicluheos.

3.6.5 The sise of ●ach plate ehall be kept withla the ~ which can be
handled coamnieatl~ 1)7 tb personnel tiS%~$ILg th. ● inor.

3* 6.6 Uhenewer pract30ab18, tho araa of k plate of mmor ehallnot he less
th8a 25 equa= Inches or the wi4th 1..s tham thfit S8Cht8.

S.6,7 In●of-r ●s pract~oable,●quipwnt euch ●mfuel cell8 and radio eets
shall be looated adjscent to armor in order to eupplomont the protectiontifordedby the ●mor
pl~te by 7awiag the projectile beforo St Strilces the armor.

3.7 ~ - The factors eet forth b~lou &veaa the Ul@CttBm

of the materialsllsted in subparagraph 3.1.2 for the p~tection purpowo.

~,?,l The materialsfor nmer cm lieted below in the order of their
ef$ect iveness against the epeelfic type, of imp~cte with ‘1’ lndioatingthe material affording
the beat protectio~ aad higher numbers si~lfylng materials affording lFSE mrotect~oa. It ia to

?
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bO aotod that the WTfOTUltCe Of dtiuimm i● 08>rOd Oh the b8$S Of ●@li*Ont ●8001 veizht● ‘%
~hcr thm cquimlent ●teol thickaomes.

Ooadltiona of bput ?Me-lkmead Xoa. noO*o

4
A.

B.

c*

D.

x.

?,

0.

mO-~ uaywed
to C).a inch of

nOm unyevod
●bore 0.3 inch

lspact (for sate rlal up
steel for .50 oal &)

~ut (for -teriel
of St●01)

2

1

2

1

4

~ct (for all

XP obliquity (for

60° obliquity (for

2 2

2 4

a 4

X*mcts of 20 - E. s. proJoctilos
●xplodiag OD tbe plste (for tMakacsws
Up to 3/@ iaeh of stool)

hpscts of 20 m E Z. pmSeetilo9

2 1

e~loding >S the plate (aor thlckaecees
on 3/6 snd &we. )

~.e MLausM

A 1 1 1

3.8.1 ~ - Tav 1. tk aogle be$voea tln
aad tbe flightpath of tk p=joctilo. Ubcn t>e pro~eetilo1m
plate &t *3; $1~ of impact; an umyavod p-~~ctilo vill strib
proejectodwill @tAk8 ●ide f irmt.

$. 8.2 ~ - Obliquity ia tbe angle botwen ● lime poxpameuurto
tbe plate snd the path of the projeetilo, A ‘pm$eet lle t~~elling perpendieulmr to the plate bas
0° ebllquityUM ooch an -t 10 called ● ao~ -t. A pmjeatilo flmd &t 900 ObliQUit?
to ● plate tmwla pard.lel te the faoe of the plate.

3.9 ~ - TM t~besees of mr U9 eet fofih la %ble X, paragmph
3.3.13. The eeleetion of ●aterielswill be -O ~ BuAr after ooneidemtion of the instellatioa
in generel●ccordancewith pa-mph S.S.1 sW- and tbe folloviagt .

3*9*1 ?aec-Utieaed ●toel armor -l be ueed vhorQ thicbewec of steelOf
3/8 inch -d ●bo- ●re opoeified.

3.9.2 A2mminumalloy ●hdl be meed in plaoe of stool of 5/16 inch thiokneseeo
aad below, in place of steel for ell platee expected to be ●t swk high obl Iquity hpact ● od in
plaoe of non--tic steel ●more

3.9.3 lbogenoom amor ebll be Uoed Wba OpaOe400s not pemit Csiag
alumlzum allo~ or vhero f ●brtcat ing Mffioultie● do sot pne%t tbe me @f fse--mmed ●-or.

3.9.4 Bon~etic steal ●nwr shall b. asd ti~ ●rcor 18 mqulr9d vithln
~ IDcbeo of ● ma@etic c~cs’ aoi where space does not
thaa 15 pounds of amgnetieamr @@l b~ located within

3.10

3010.1 Tbe 8ountiag ●ttachmentsfor
resiot the shock of projectile impact. me ~itwle of

pemlt u81Dg al-mm alloy. Dot mm
~ Inobes 0!’ met lc eompa88.

●mor 8ballbe of wuffieient●tmagth 80
reaction,cannotbe stated here sinoe tbe
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reactions will depend on the weight of the plate, direction and po .Ittom of the $epact end Tig$dst7
of the btkachment, Xxprience i~diehtes that the aormel●ttachmentb=ange~entm Rquiml to carr7
othc r ●i rcraf t ●quipment of comparable weight wtll be d8quatt for a=o r except h mea c whore tho
veigtitof the armor plate 1s less thu f$ve pounde. b such caees more eubstantlelaspport1s
requlrsd. The ●ttachment fit tingm shall be so placed that they sre mrotected, ● s ●r SS practioablo,
by tho ●mor plmto.

Ulmnever practicable, tho amor atgports shell be deai~ed to %ake the impact loads in sheu but
not in tension.

3.10.2 She mlni~ mise ●onntimgbolt shellbe 1/4 inch in miltiple gmmps.
The mu of ●ia@e 3/8 iaeh boltm le ~co~ended. lfhexwer posmitile. bolt, ●hall be lmotalled ~
that the bolt heads are away from the ob.lectbeing pmt?cted W the ●mor.

3*M*3 Uhenower uractioahlo, wmr ehall b. mounted ●t three or mom points
of mafflcimt ct *n&h that If one stt=beat po%nt 10 *ot ●wU t~ ●mr will mnaln in place.

3.10.4 Welding moumttmg cltps, an@eB, or lugs si-1 be one-half t%.e thickmeoo
of the armor ~ate except that the mlaimm thtckmems shall be 2/16 Inch. These clips shall be
fabricated f- Ml! 1020 steel or it9 equt~dont.

3.10.4.1 Contiauoasf%llet W*MC are moomended for the dtachmcat of dims
ad laagn to ●rmor.

&3a.5 Telxll bte~ - Uhen tho a-r de ●ign haB been appswed by the 3ureau of
&ronmatic@, the contractor sN1 provide & eat of te@lateB of the ●xact ●hape and dimension of
the fhiehed amor to check the fit of the armor and poeitionimg of the mountings. & additimel
identi eel ~t of templatem shall be fund ●hed the ●mor mamfacturer to~ther with the detail
~xwlmgo of the ●mor shoulmg dl tolemces.

3.10.s.1 Templates ehallbe made of mild steel whmtemr pmctioablo. Othendme
the tomplbtoc ehall be of ● -t ●riel agrsed upon by the ●irplane cent ractor and the ●m r mum-
facturer.

3. u

3.11.1.1 TMs mm-protect Ive amor shall ba CIOU17 et-d on both sideo of
the plate ●s follows:

IIUBW Amor - Bot for 009bat

3*12

3.12.1 Bullet-re sintemt~aev 1• lacinated plate glass (See MXL-U-H8S) amd
-1 be installed where TS ●ion la requiredin an ma uhtch ehomldbe protected:e.g. d pilot’s
vimdehiel~.-d for tur~t goaner’● face plate&

3.1208 A TeeMl? realao#u* f-, 00Epmtdr -m-u~ne t~ -let--s~ ●t-t
glamm ●ect%on, shall be p~vided. 7he frrn &ad aouati~ brmcktts shallbe so designedthat complete
~placemsnt of the frame ad InQlet-mol @teat @ass ●seemblycam be rewlfly made utthoatt interferemoe
tith tb aLi@kment of the gunsight.

3.12.4 Other f ●ctu~s of the ImLlet-md stant 4*9s inctallmtlondtallM ●s
~cif iod in the &irplane detail epecl float ton.

9
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3.13.1 Vhere plwtica%le , the ●mot thlckneso. qpd the mao of protect ion for
ritd ●quipent ehall be *be - be ttit mpeetf ied for pe reozinel.

3.13.2 To the ●xtent to which the @l*-e So 08pable of **ag 8rmor in
tidltlon to tlmt neoe asa~ for the pxvtectha of peroonael, oomoidemtion ohall be giwoa to tha

. >mtect Soa of equipment ip tbe follovi8go*r or ptiorl~:

(d Ml sums. fiel ES. cad f@ol aolectorvalve.
(*) *buXWtor.
(c) QM-t t- -d Xi*tor for Mquid COOM4●gtnea.
(d) 0%1 eoolem. filters, 004 limes
(e) Oil tank (vhon oeXf-oealiag tmah ●re not provided).

2.13.3 The quantity of OU protectedby ●mor sIA1 be proportloaate to the
wunt of protecte4 fuel. Uhoa the veight of ●-r for the pmtoatlon of the oil %& 19
wokAbitlve, pmrt of the oil eupply should be protectedby makiac pm~isioa for amorlnc the louer
*fitOm Of the t~ and *W ~ OtiY.

U.13.4 9b contractor dlall flarnldian d~mim~ tk ~“ “f 0ddtt40Ml

.etght roquima to provide epaoe and lceti ●tron@ for ●wr$ng the fomrd aad roar ●ide. “f .50
:alAwer vkg gun ommuait ion bo.es ond fer armoring the ‘omrd &ad mu stalessad the tops aad
Xittomsof m m. ~ltion boxem. TM decis$on ss to uMthor or not such spaoe and 100al st mmgth
nwisions ●heLl be $aeo~rated in the airplane Qodgn will be mode upon reeeipt of thi a ueight
malysin. Azaor protection provMed for the gaEsM!r,in flextbl~gun Installat$oxiosMl be utilired
wd ●xtended, vbe- pmctioable, te pntect .M -Iber -d 20 m. ~ltloa :a closeproximityto
he guaae r.

3.13.6 ~cial conside=tion shall be gtvon to the loo@ion of the oscon

pot tle to aocoapli sh one of ths foil owi~ oads;

3,13.6,1 Projection of the bottle b7 amor instollod for protection of
~reonael or ●quipment.

3.13.6.2 Protect ion of peroonnel f mm the Mast fro= t~ bottle W intern ~inc
Urpl-e ●tnacturebetvoan the bettle and all peraommol.

3.14

3.14.1

3.14.2 Amor plate X be f~~d h auookoe utth tho followt~ proeedum?

3.14.2.1 ?lctes expoe.d *e omtoido vl .Ibtlity ehdl be painted with two

-to of shc ohma88e p*r oad tw 00stm of M8q-or 080 coat of ●-l ef such color ana @S8s
M to Mteh the adJaoeat- ourfaoes.

3.14.2.2 Une*ood plate~
mimer (8poclficationMII#4M9),

3.14.2.3 Xa propriag the
~ he ●IJ@OyOd, but no acid pi~t~ JNWOS9 shall

oball he pdnted with tuo coats of giae eh~to

●mor for flnimhiag, l~ht sud or abet Mastx
M ueed. The platoa WI aot be heated or

w.
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2. 14.3 nar e - C4ttlnc of A~ - ~ame-cutting of ●mor 29 not syclfically
rrohi>iter! >S Bureau of Ordzmce Specifications~ provided the metal affectedby CUC?.operntims i%
removedby mechanical means. Localized he@ing or welding o“ ●rwor plnte sN1 not b? allowtd
titer the first Mat t%atmnt WIthout -echl autho.ritation in ●ach case tiy the Bureau o? Aero-
=muticshepmsentkti~e ia the contractor’ s plant.

4. INSPEiZION KD TEST F~CEDU~S

4.1 The inspect$on~, test$, and doaonstret$ons,as =~scribed hy the
requirements of this specif icetion shall be ●s indie~.ted below. ?ouever, %t shoulc!be not~d t+at
the ballistict~sts are to be in accordance with sacif icat iens shous in ~ction 2 but for the
purposes of clarification and continuity,portions of these speclficktions dealing with amor
plate and buL3et =ai stant glnss acceptance tests are =itemted In the pa~raph below.

4.2 ~ Fi~ !fe su - Tbe contractor” for VT, VA or TO type •l~lazre
shall, wbexi required by tbe 3ureau of Aeronautics, fumi ah oae cqlcte at of arvor and nmor
●ttachment fittingsof ●ach armor installation not previously test~d by gunfir+ and shall deliver
the se items ● s li st?d in the following subparagraphs.

4.2.1 Uhen ● ●tatlc ted fuselage ●oeenblyis required to be fu=ishe~ urder
the airplane con%ract. tbe cent ract also mW ~quirt thht following completion and acceptance of
the stat ic tests, the fuselage ●s8embly be dell=e~d to the Inep?ctor of R&val Aircraft for shlmnmt
to t&e Naval ~m~ing Ground, Dahlgren, V&rgtaia, or otlwr locatim de ●imated for muifi re te cts.
In such case. ●s are practicable, the test fusel~ ●s delivered for ~fire test, cN1 include all
●xmor and armor attachmentf ittinga which am Qrope rly a pErt of the fusel~ bawmbly. Damage
●xisting in the fusela~ stnctum on completion of the static testt shall be remalnd, for the
purpes~s of the gunfire tests, only to the ●tient required to sitiate t% reaietance of en Undarnwd
Stmcture to gunfire. The i terns of sno r and armor ●t tachment fittings which caanot be ascembled
In the test fuselage shall be shipped separately.

4.2.2 Whea the a%rplane contract deem not mqulre delive~ of ● ●tatlc trst
fuselage aooembly for gunfire tests, the complete ●et of armor and amor ●ttuhed flttinze shall
be shipped to the Naval Prmia~ Ground, DaMgren, Vlrginim or other location designated by the
Bureau of Aeronmtics.

4.2.3 The airplane contractor shall install comolete fuel and oil mystems,
tncludia~: tank protection whenever pmct i cable, in each static test fuselage befo= delivev for
gunfi~ tests. Fittings cN1 be included for ●ttaching the fuel and oil lines to an ●ngine.

4.3 - Amor plate and bullet-= slmtantKlass acceptance
test 6 will be conmct ● d by the ~a~al Proving Ground, %hl gmn. Virginia.

4.2.1 The following procedu!v sh~l be followedin notifying the Xa*ti Froving
Groumd and the Bureau of Aeronautics upon Bward of sub-contracts for amor in order that ballistic
acceptancetestE mw be authorized.

4.3.1.1 The Bureau of Aemnauticm RepresentetiW ●t tbe ai~raft manufacturer’s
plmt shall obtain and fo!wml nece scary dht~ ra~%na ofiers for anmor pUced bY the atrcmft
mantiec ture r. -e se d~ta shall be pnvidod to:

(d Bureau of Aeronautics (2 copies) “
(h) Ihval Pro- Gromnd, IlmUgren, 7ir@aia

(e) Inepe:tor ●t the Amor Manufacturer’ s Plmnt.

4.3.1.2 T’lwse data shall include the following pertinent info rm~tion.

(a) Xamp and address of plant of ●irplane ma.uufactu~r.
(b) Kme and addres$ of ~lant of amor menafactur?r.
(c) Model air@ane for which armor is being nrocured.
(d) Quantity,wight, description, am! mqui=d dell~ry of the •mor~

Dravin~s, tesmlates,and all other data nec~ssaryfor ins=ction
shall be ftamished to the Iaspoctor at the anor plsrit.
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(e) Spcifkatieas uhich apply to th amor.
(f)” B-bar of p- contract for the airplaim mod tbe deaigaatlonof

the otier for th6 &more
(c) AY other Pfismt isbfo=-tioa -Iat$m to the oAor for the ●mor.

4.3.1.3 The Inspector at the Sr90r plant shall ooad~ct the lm~ectloa of the
armor ●s requiredhy tbe wurchaee@r’d@r.W shall fumi ah the Basal Pmting Ommnd with all the
necessazy data relmt i-e to the ● mor under manufactureUX to the ballistie pl~tao selectedfor
test 8 6s requimd by the braor ~ecl?tcat gem..

4.3.1.4 The XuWl Prmlag Ground ~111 achedult and conduct the ballistic tests
86 SOOU ● s PT8ctic@bl? 8ftC r rCCei@ Of iILfO-tiOD =~-rdl~g the dd~-~ d8te Of bdli StZC teSt
plates. ICotestswill be schekled or com~cted by the Ea- l%ov~ O-d matil the inf om~t ion
noted uxder va~?aphs 4.3.1.1 or 4.2.1.2 ●bove 1. r?celved. I~diately titer the conclusionof
the ball%stic test, ● prellmlna~ revotiwill be Bade an~ fotied to tbe kx9au of Aeronautics
wit: a copy direct to the In~ctor ●t the amor ~lant for his and the COW’ s information. me
final report will be nrepa~d and fommrded to the Ewemn of 4ronaut ic● a8 aeon tti-titer ● *
practicable.

4.3.1.s The Ihareauof Aemnautlcs till, -n mece:pt of the pmlimiaa~ remofi,
●ddress ● letter to the Inspector●t the a~.or plant officially mthoriz ~ ●oceptance of the group
of am~r inwfar ae the ballisttc requirements am cericemed. If ~~ection la recomnded by the
Naval Proving Ground, the Burew of Aeronaut$ca will retiew the dellve~ ~qulsuenta of the ● lp
manes in=olved -d till t‘en inf em the In specter of the mcceptawe o~ rej~ctian of the group.
Copi~ c of the- !.etters till be seat to the Bu~u of Aeromut$co kpreeent&&i~e and to the Ma*al
Prov*ng Grmm. A cornyof tbe final report vill be fomarSed to the axmor aaaufacturer via the
Xnepctor when it is received fmm the Rawil Proving Gnmnd. The prvcmture of inspection and
test ing of Mallet-resl 8tantglaos i8 outlinedin Milltn~ 9pecif$catioa HIL+-5465.

4.4 ~ - Pr$or to the fabricmtioa of ● rmor, ● mock-up hall be ●mde of mod u)
and shall be sul.ject to apuroval df th? Mock-up bad. TMs 140ard w Ye tk. one ‘hich ex=i~es
the entirw airplane mock-up, or ● specislboard dettiled to inspect the an?or A10n8.
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