
ML-F-7U.7 (usAF)
22 July 1954?
Superseding
No. 31+01.L
5 Uarch 1747

WLITARY SPECIFICATION

FIX~ GUN AND ROCKET INSTALLATIONS, iNGINZEiUNC TLSTS OF

1. SCOPE

1.1 Tbls specification covers the requirements for the fabrication of
a firing teat starxi and the engineering tests of fixed gun and rocket in-
stallation of new mdel military aircraft and succeeding mdels thereof
in which the installation has been re-designed, and any alternate instal-
lations thereof.

2. APPLICABLE PUBLICATIONS

2.1 The following publication shall form a part of this specification
to the extent specifiedherein:

2.1.1

2.1.2

$pclficatione:

U. S. Air Force:

R-18CCI Aircraft, General Specification for
C-2E03-9 Strese Analysis Criteria

Publlcationa:

U. S. Air Force. Air Katerlel Command:

hual No. 80-1 Handk-mk of Instmctions for Aiw
craft Designers

3. RmmwENTs

3.1 Fixed Gun Installaticm and Alternate Fixed Gun Installation.-
Teets as outlined in this specification ~h~l be reqtird of the contractor
on all new mdel udlitam timraft and SuCCe4im mdel~ thereof in which
the fixed gun installati& has bean redesigned.- Tests as outlined in
t~a specificationshall also be required of the contractor on any alternate
fixed gun lnstallation required by the rmdel speciflcation.
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3.1.1 Gun Ins Lallation Firing Test Stand.- The contractor shall

provide, prior to t,hecompletion of the firet airplane equipped for
@nnery, a gun firing test stand which represents aa closely as pOS-
sible, the fixed gun installation to be installed in the airplane as
required by the airplane model specification. The gun firing ted,
stand and tests thereof shall be completed as early as possible in
the aircraft development program in order to incorporate into the .si~
craft design any chan~es found necessary during ground firlng tests.

3.1.2 Materials.- The ‘test stand shall be constructed of the s~e
m6terials ad in the same manner as used in tha flying prototype gun
installation.

3 . 1 . 3 Co n s t r u c t i o n. - The test staml installation shall be con-
structed in duplication of that section of the aircraft in w~ch the
suns are located. In wing installations this shall include an actual
section of the wing munted in a sti table f rmo~ to support it In
firing jmsition. In-fuselage installations this shall incltie that
part of the fuselage in which the guns are located and all of the
fuselage forward of tbe guns and shall be mmk.ed in a suitable framew-
ork to support it in firing position.- The framwaork shall be rounk
ed on skids to penr,itreadily sliding the test stand about on con-
crete ramps or aprons.

3 . 1 . 1 4 Provisions for Accessories. - The test stand shall have in
it all gun mounts, feed and ejection chutes, ammunition boxes, blast
tubes, gum!, gun charging equipment, gun camerae, and gun heaters
plus any other equipment, incM Q sighting, radar, radio, oxygen,
lighting, hydraulic,instrument panal, et cetera, which will be car-
ried in this section of the fuselage or wing nrd which might be ad-
versely affected in operation due to blast or vibration resulting
from gun firing. Further, there shall be incluied all necessary wir-
ing, switches, ati plumbing for the operation of the guns, gun chargers,
gun camera, gun heatera, and any other equipmant imluied in the test
stand, Means shall be made for operation of the gun gas scavenging
system, if provided. The stemd shall also incluie leveling lugs ad
plumb bob attaching points which will serve to align the test stand
in the same attituies as the airplana assumed duri~ specified aerial
gunnery c0nditi0n8.

3.1.5 Power COnnectiOns.- No integral power source shall be fur-
nished by the contractor but suitable standard electrical, h@r8diC,
or pneusmtic couplings CM”requj.redshall be installed in Me teat
stand to receive leads f~m the poser #ourcee. These Electrical,
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hydraulio, or pneumatic ooupllngs shall be furnished for the armament .
Other equipment located in the test stand or sections thereof which in
the opinion of the Procuring Azenoy is considered particularly vulner-
able to damage due to KU firing, ,8h00k,and vibration nhall be con-
nected .tothese couplings and shall be operated as c108B1Y a8 possible
to duplicate conditions in an actual airplane.

3.1.6 Function.- It shall be required to readily demonstrate the
follwdng functions with the gun installation firing test stand.

(1) Firin& of .11 SWS without malfunction due to the in-
stallation, including operation of w gas scavenging
nystem. if provided

(2) Ammunition foedinc in short and long bursts .8 required
of the specific typ gm installed

(3) Case and link ejection of retention

(4) Operation of ammunition containers

(5) Opr.tion of the gun charging system

(6) Operation of the gun firing .ystem

(7) Effect of gum blast and ribration on the airplane
structure, armament equipment, and equipment other
than armament equipnent, looat%d in or near the air-
Phne gun b8y8

(8) Ease of loading and servicing cum, gun ce.mra -d
ammunition containers

(9) Ease of removing and reinstalling the siC:,t,radar,
guns, gun camera and ammunition containers

(10) Opr.tion of .11 a.o.es.door. ~d fastening device.

(11) Ability to boresight g~s and gun Onmera through re-
quired ranges of adjustment

(12) Curability of blast tubes md fairings tbrou@ expected
firing 1ife of the airplane

(13) Operation of gun heaters which attaoh to the guns

(14) Operaticn of harmonization of’the complete sighting
smtem, if inoluded in the installation firing test
stand

Downloaded from http://www.everyspec.com



-L- “0
MIL-F-7L17 (USAF)

(15) Operationof ammunitionbox heaters if feaaible and
applicable

(16) operation of gun .aompartmentheaters if fea8ible and
mpplioablo

5.2 Rocket Installation.- Engineering te8t8 an outlined in this
specification shall be required of the contractor on all new model
military airorrft and Wmeeding models thereof i. whioh the rookot
installation haa been redesigned. The .aontractor .?hal1 provide queJ-
ified engineering personnel, a rocket firing teat orem, and airplnne
mainten=Oe pereomal. The Proouring Agenoy shall provide a pilot,
a orew for handling and preparing the rookats to the point of deliver-
ing tham to the immediate vi.oinityof the airplane, and an offioial
obaerver(s). Eue to the difficulty of firing rookets in inhabited
areas, the ruoket firing teat shall be ncoomplished at a designated
govenunent resenntion.

3.2.1Air to Ground Ro.ketry Installation. - The aontraot.ar Sh.11
8UPP1Y cm airplane hoisting sling to suspend the entire airplane In
n flight poeition for ground test purposen when all oompan8nt8 are in
plaoe inol.ding tanks, bo!nbs, and other installations whioh rooket
blast might effeot. The Pmouring Aqenoy will supply s.itmble eq”ip-
ment mobile or otherwine for hoisting the airplane as desorlbed d“r-
ing ground tests, and an offi.oialobaemer(s).

3.2.1.1 Con8truotion.- The ground firing test #hall be ●o.ompllmhed
by suspending or ele=ting the entire airplane a minimm height of
twelve feet from the ground or St a diotanoo at whioh ground blunt
re~eotions will have no effeot on the airoraft. The mlrplnnc hoiot-
ing sling, furnished by the airplane oontraotor, 16 normally ou#pended
from one or more oFE motorized oranen of suitable onpaoity or by a
te.?t‘standsimilar to that shown in Figure 1. The sling 16 ta be
designed so .%stu fix the airplane in suoh a pooition that the rooketd
in flight will oles.rall obotaolea during the entire burning time of
the rooket motor. .!speoif’iotarget till not be required but ● #ult-
e.blebaok stop 18 neoesaary or sufficient olear area must be avail-
able beyond the burning point to allow spent rooket to oome to rest.
Adequate space wili also be provided to the rear of the test stand
to dissipate rooket blast during firing. The mirplane must be moored
nuffioiently to prevent any ohange in position aa a result of rooket
firing. Landing gear ohal1 be retraoted during’rooket firing testo.
In the event the gross weight of the eiroraft ●xeeeds the oapaolty of
the hoisting equipment, the fuel, enginca, and other eac.ilyremoved
equipment mnd furnishings not vital to the #uooess of the ground ruok-
et firing aooeptc.noetests shall be rwved from the toot niroraft.
When suoh m@a.urea do not deerea.geth. might of the .irer.ft to within
the oapaoity of the hoi8ting equipment, ground rooket firing tetts and
oontraot.orequipment, if .~, shall b. CM speoified by the Pmouring
Agenoy.

I
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5.2.1.2 Functiom.- It skll be requiredta doruwwtretcthefollow-
ing Opemtionnwiththealrplancmountmdon tin tucketfiringtestrig,

(1)

(R)

0)

Oc)

(5)

Firing ●f d-l rixkotrmitbout ,1.function

-t f-ding en onteutic typ# lamcherc!, if ●ppli-
Oabla

0pm9tim of tho FlOkot rrfic clolltriosl SyBtAm

~r9ti0n of tbo jettisoaimg 8-* ●1.wtriaal and/Or
9ckmnical

Ability of entire ●irplane ●trwtura I+Jding ●irpl.cne
aquipent otkcr tbcn ●mamnt ●qul~t tc withstand tkc
●ffectc of rocket blmt and tibmtim

3 . 2 . 2 A i r b Air ROCkatrr Iwtdlat.icm.-Priorto the completionof
tbc firstproductionairplctweq~wa rOr rocket firing, the Contractor
ahcl.1 btild -o tist structures. Q)@ shd.1 M ● Icst stand for ground
firing and the other still be m mttul article for ●mid tasta.

3.2.2.1 Construction.- The ground bat stand shall consist of tbct
component of tim ●ircraft which contains the ruokat installation ●nd ●

rigid support.tberefor. The aircraft rook-up structure shall bc made
in the saw manner and of tbe acme matariale ●8 the production article
-of ar as.possible. It shall consist of itima “neceaaa~ for firing
mcketc and, in ●cklition,an MY other item ●s possible which might
bo dversaly affected by tbc blast, mcc.il load,ribretion$and corm-
@ion resulting fm.rnrocket firing. There akcll M included all neces-
amy wiring, ●itc!ms, and plumbing for the operatim of thn nwket
installstim and other ●quipmrnt instilled in the taat atructuro. If
mceaea~ for the opantion .of rookct imtallatim or other itemc con-
tiincd in * gmwnd teat stsnd, mitable couplings slull be pmvid6d
for rmtarndl pick-up. For firing tisti, ths Ccntm’lina of ~cket tubes
on gmmd taat at.ad shall bc bctmen 7-1/2 and15 degreesneeeup frm
fx?~d ~ri*On~l. This•~nd ~~11 h= ● m- swfacR tithtb.
#armelevationcadattituderelativeto the rockotsection●s tho air-
planain nomcl groundservicingattitude.lbreorer,thestandsbcll
be ●d.lustableso @t theworkingsurfacela 10W1 for thescrvictig
tim tists.

3.f?.Z’.t?Functioac.- lbt teat struoturw ahcll be mffioimtly OM-
plete h dcrlcclstratoreadily tin follmiug functions:

(1) Firing of all rpsketn without nalfunatica

(2) Efrectiram. of meket firing ●qwnc. snd timing

I

,. (3) OpcmtiOn of mcchulioalfOaturw#
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(b) operationof exitdoors ●d opening devices

(5) OPmtion of rocket tuba heaters or rocket tsmpratum
sensing ●qulpment in flight only

(6) Operation of rocket paeka@ extension and retraction gear
when applieablo, and opmtlm of rucket launcher pappat
wives and plenum chmber doom

(7) ~i~~ of rocket package or pod jettieon gear, if ap-

(S) Effect of blast, recoil load, tibrntlon, and corrosion
m the ●irplane structure, rcekat tubes, cwmts, and ai~
plain cmpcxwnt.a otk+r than arwmmt oquipmmt lomtad
in *t section

(9) ~a~f lading rockotiand aerviclngrocket tubes and gun

(10) &foty faaturm for leadiag rmk.ta

(U) SquAb cheek -fir round la in plmo

(lq k of replaoiag rooht tuM@ Snd &ml a-m

(13) no@ Of Cl*m.f.w reokot *

(Ih) *SO Of -* mekot

(15) We of rvl-fiw mak.t P*P or ped

k mDio, INSPECTION, ANO TIW PWXOIJRE9

tion.- TM gm, md if applloablo, tkc roobt fiting bat
rig !S/Wfia$tin in tb ●inlmw md/er EIt.anuti imetdlhti..
alull b6 s~wt b lnspotim by ●utbtised ODmmmnt inw=ctom . Twtu
shall b. wnduetid l!?the contmetor mdor the supervision of the repre6ent-
mti- of Rooting Agency ●xrmasaly ●aimed for thin purpose, and any
repo~ referred to b-in sl’mllh furnished to tb representative, un-
10ss otherwine desimat.ed.

~ce R.WOW Accaptdnce.- Pretieus ●cceptance or spprov’alof msterlal
or thn rel**se of ●y *@i@ by *e Froct@ng Agency shall in no case
be ocmwtmd ●s a gUB~nke of the ●cccptanea of tha finished product.

meu!~ -;red to &t.emlm eapli.anc. with the requirmanta
CmtraGtOm di.4u furnish ● tast HpOrt Eivtig the
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and tests speoified heroin. Contr80tars not having laboratory fsoilitie8
sati8fa0tiry to the Pro.auringAgenoy 8hall engage the servioe~ of a .aom-

1
meroial testing laboratory ameptable to the procuring &8nay and capable
of eonduoting tests to detezmine oomplinnoe with all the requircwsmts and
tests oontained in the 8peoifioation.

~.h Purpose of Ground Firing ‘feots.- ihwnd firing te.to #hall be
oonduoted by the oontraot.arto prove as oon.alu8i~elyaa possible to the
Proouring Agenoy that the Installation till funotion prgpnrly during aer-
ial tests, to detormlne the dlsperaion of fire, vibrations and blast ef-
feot on aoseolated equipmnt, and to deterrAne the cyoli.arate.

k.5 Servieing Weapon..- Sun., rooket equipant and um.pon aooessoriee
shall be 8ervioed and maintained during the following teot8 in ●ooordume
with the approved methodn for this type of equi~ent ae .autlined in per-
tinent Teohnloml Orders, ‘feohnionlManual8 and other 1Ike data.

L.6 fhmber of Rounds to bo Fired..

1+.6.1 @n Inat.llationd.- The mininum mmber of rc.”nd.to be fired
from eaoh gun position shrillbe determined from the following tabl..

TYPE OF AIRCI(AFT

Intmroeptor

Air Superiority

Fighter-Bomber

liightIntruder

Photo Eeoonn Fight.r

Esoort Fightar

MIMIMOM ROUSDS PER cON POSITION

~IAL TESTS

10,CKIO 10,000

10,000 10,000

~o,fm 3 0 , 0 0 0

3 0 JOO0 ~ o , o o o

1 0 , 0 0 0 1 0 . OOO

1 0 ,OW 1 0 ,WO

1 + . 6 . 2E o o k o t r y I n 8 t a l l a t i o .s . -The minimum number of rounds to b.
fired shall be as hereinafter stated.

k.7 Gun Ground Mount Toot.- A ground .eunt shall b. .onstru.ted to
dete-ine ho oyolio rate of_fire and the ‘Critioal mm Pull” of ●.oh
mnduranoe gum uned in the following t..t.. ?ho mouat shall be eapablo of
wlthstandiag trunnien loads for the pmrti.aulargun cp..aifiedIn the model
Speoifioation and still lmve approxixatoly f?j~ pounds per inoh dofloe-
tion. Tho ground mount #hall b. designed @o that it may be adapted to

I

Downloaded from http://www.everyspec.com



-9-

HIL-F-7U7 (USAF)

bath conventional or oontractor!o gun mountingc in the ewnt that the
oontreotor dasigned mounting differs redioally from the oonvontional.
provisions shall be made I%r mounting t rigid sheet metal feed ohute,
having link relief similar to that provided in the airplane feed shute,
whioh will allow gun feeding fmm either the right or left. The length
of the ohute should be sufficient to oontain n rounds of oaliber .50
linked ammunition or 30 rounds of ‘Nmm linked ammunition or 8uffioient
to .ssura that weights will not touoh ground. (See 4.7.5) . Thin feed
ohute shall be rigidly attaohed to tba sun teedway or feeder entranoe so
that the ohute lies krizontal in the plane of the feed ohute nomml to
the gun axis. In the ease of the 8pro0k8t type feed meohaniem. the
ohute shall be mounted horizontal ead tangent w the oprooket. A ball
bearing pulley ahe,llbe inoorporeted at the end of the ohute fnrthect
fram the gun. A oable to whioh calibrated weights onn be nttaohed and
whioh may be joined to the ammunition belt shall be provided. The oable
must be of sufficient length t-aprevent the weights from oontaeting ths
pulley.

1+.7.lQua u .etaent.- Install new gun. .. the ground mount mud
=-+=--make requ=re a “s ents In aooordanoe with the approved methods for

the waapon being “ned.

~.7.2 Cyolio Sat. Determination.- D.tennin. the oy.lio rate of eaoh
gun and reoord data. aee ample form Appendix A. A 20 roud bu~t ml
be used. A mintium of three runs still be made and the T*@ults a~ernged.
Care should be exeroised to maintain .pproxime.telythe same barrel tea!p-
erature during these tests. (See b.7.5 .3). In the event t~t u OOntraQ-
tor demlgned gun ~untlng or rmdioal depe.rturafrom the oonventiond is
being used in the type aIrplan. under test, .aomparativeoyolio rate teats
between the .xxi.entionalgun mounting ad the .sontra.atortype gun mc.unt-
ing skll be oonduoted. The oontraotor shall provide adequate reOOrd%
equipment.

14.7.3Critionl Gun Pull Tests.-

4.7.3.1 Belt Length.- For eaoh gun pooition determine a oonvcmient
length of belted ammnftlon for the oriti.aalgun pull teats. COIIVWIi=t
length shall mean m suffioient number of rounds of belted aBmJnitiOn
threaded through the feed chutes of the aotual gum installation to allow
tan round. to b. fired wittiut the end of the belt entering the ~uni-
tion ~X end Of the feed ohute. Belt leng’thaselected shall normally
Tary direotly with eaoh gun position aa the faed c.huteavary in length.

4.7.3.2 Belt Pull .- Fmm gun data, estimate the number of pounds
weight, to b. added to the sable att~ohed to the belt required to dater-
mirw oritio.mlgun pull. ‘fheterm ‘Critio.l w Pull” is used to in-
dioate tha point in Pomdn load On tha -Unition belt at whioh @l
fails to feed or the bolt separates. Several triala will usuallY be

Downloaded from http://www.everyspec.com



‘ )

MIL-F-7417 (USAF)

necmsary before the exaot oritioal gun pull figure is determined. The
belt, pull of the Caliber .50 H-3 and 2Unm gum are rated at 35 and 70
pounds, respeot ively .

i!.7.3.3 Warm Up.- For the oaliber .50 gun or others having WI in-
ternal shuttie type feed where barrel reooil may effeot belt feed pull,
the following prooedure shall be applied. Warm up eaoh & by firing a
total of 60 rounds immediately prior to the initial mddition of weight
b the belt and the firing of tho required ten rounds ●utommtio fire for
the oritioal gun pull teat. If the oritioal gun pull testing and OyOliO
rate testing on eaoh gun is not oompleted onoe begun ●nd tho ~ It
allowed tm 0001, an additional 60 nounds wam,-up shall be requiI-WA.
Kvery effort shall be made to obtain and maintain the 8=9 gun bore tap-
●rature in all guns tested for oritloal gun pm The 2CQm gun with SW.
r+rcitefeeder doee not require ~“oh pro.a.durea.

‘“’”’”h=?%=.- riewbelt links shall be used in eaoh e.amunition
belt when determ n ng oritioal gun pull 8in0e Bornepemmnent defomatioa
ocours during aaoh test.

4.7.3.5 W~ber Of ~~da to be Fir*d.- One d- r.md hall be in-
oertod after tho first In the nrnzsmitionbelts used in oritloal gun
pull tests to provide a positive means of otOpping the gun. AU addi.
tional rounds shall be live ammunition.

4.7.3.6 R.o.rdo.- tat. on .rltioal gun pull perfonnanoe shall be
reoorded, memo form Appendix B.

4.7.4 Mspersion ‘1’osts.-New gms hall be mounted on the eingle
gun grvucd mount and requ{red adjustment8 made in aooorde.noewith th.
approved methods. Eaoh gun shun be bOreBi@ted On a ta%et at 1,COO
inohes and the diepereion measured ~d phOtOgrf+phedas fO~d in the
applloable subparagraph related to single gun dlC.persion. Theae gum
shall be designated aa “Dispersion tin” hereafter. A nuffioient number
of gum shall be tested to obtain the required nwsber of gum for the
pmrtioulc.rmodel airplane under test, eaoh of whioh have a diwperaion
equal to or less than that apeoified for the gun. For the Caliber .5o
M-3 gun the requir-ont is that al1 round# Of a ten round burst fired
●utomatically at a target at 100 foot range oe.nbe enoloaed in an eight
inoh diameter oirole. The 2Gmn @n will be considered to have the mu,
requir-ant. Oata obtained shall be reoordad by pa n~ber and inotnll-
ntion firing stand gun position ●ssi~ed on forms provided, me mmple
form Appendix A, for the gum seleoted for use in the nubeaquent din-
peraion teat8. No data on diape. rsion need be rmordad for those gum
not u8ed ●s ‘Diapernion Gunsm. In the event that a .JOntraotordesigned
gum mounting of radlaal departure frem the oonventional i# being used
in the type .irplane under toot, our,parativadispersion teeto between
●aoh gun mounted oonvontiondly -d than on tho oontraotor typo gun
mounting shall be oonduoted.
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~.g In~tallati.m Firing Stand Test.-

k.13.lGun Cur.eraTe8t..- Tbn pm .amera shall be operated during all
ground firing teats fr.amthe Inotall.tion firing test stand in order to
detemine the general operation ●f the gun omnera 8y8tem, and to determina
the effeots of firing-inourrod tibration on the resultant image. The
target used for ground bating my be the one used as the gun target. It
shall not be neoeasary to blt the targets in these tests but only ta in-
olude the target in the field of the oe.mera. The gum ahal1 be fired in
bursts of mt 10SO than two ..oonds duration (unless otherwise speoified)
and the osmera shall be aet so aa to provide three aaoonda of overrun.
The chuttor speed shall be net in c.oeordnnoewith the requirements for
reduoing vlbration offeots upon the photographic image, and the lene
aperture adjusted aooordingly. Film obtained when developed 8ball be
fonmrded to tbe Proouring Agenoy, with oomplete i!UoITIatiOn●n to the
10IIOaperture, 8hutt@r speed, overrun period, and franea-per-seoond set-
tings uasd, sa put+,of the re.q”iredreports.

k.g.2 Installation Dispersion Tests.

)@3.2.l Set-”p of Installation Firing Stand.- The firing teat ntand
shall be set Up in level l-li ht position. The diapersicm guns, in order
to obtain datm on gan mount ~eo”raoy, shall be installed and m.rked as ta
their loomtion in the insttlletl.an. ‘fh.guns shall then b. b.reaighted
at 1,000-inoh ruge ueing a horesight target.

!+Lt.2.2Targeta.- Firing target. shall be installed and .rosses plsoed
on the targe~orre.gpond with the boresighting of oaoh gun using GOv_
ernment furnished boresighting .squigm.ntwhich ia known to be aaourate
through prior inspeoti.an.

)+.8.2.3Firing Sohedule.

&+ . 2 . 3 . 1 o n e r o u n d 6 1M . 1 1b e f i r e d f r ~ e a o h *D i e . p . r a i o nGun”, On*
gun at a time. Thin shot shall be mar!ccdand results photographed.

4.8.2.3.2 Twenty rounds shall be fired from eaob @m, m.tO’mAti.fir.,
one gtm ●t a time and reoults photagraphed.

k.8.2.3.3 A oheok shall be made of the Installation for tightneae of
all guns,,,aoocasories,and mounts.

h.Ll.2.3.LHew target. hall be installed as speoified above, and the
gunm rebQ+aighted.

L.fi.2.3\5One round sIuQ1 be’fired frum .,oh gw, ‘in salw. Mark
theaa shot. and photograph renultc. Smoh round from eaoh gun ahll b*
identified by the applioatic.nof Iitho@aPhie iFM of differant oolora t-a
aid In SUZIpattern identifioc,tion.

I-.
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4,g.2.3.6tientyroundsshallbe fired in salvw, and re..lt, @to-
<rephed. Iiaohgun shall be identified by the applioation of 1ithographio
ink to the projeotilea of the belted ammunition to aid in gun pattern iden-
tification.

L.g.2.3.7 R.move targeto.

).L.g.2.~Target AMlysis.- The follo~ing awified rectangular uystem
for dispersion ptten -Iysis has been adopted as standard among test-
ing agenoies. The steps for annlyais of a 20 round target pattern are aa
fOllOxB1

@.2.k.l Through the Oenter Of the O*rae left eh.t of the beat So
peroent group (8O peroent groups will be used throughout) draw a vertioal
000rdinate Y.

L.6.2.1+.2Through the ..nter of the .tirem. lomst shot of the best
gO peroent group draw the herlaontal coordinate X.

1+.s.2.&J Th?Wgh the ..ntor Of the efir~e r%ht ~nd s~t Of the
best go peroent group drawa vertioallineintersectingthehorizontalco-
ordinateat point A ae illustrated in Figure 2.

h.g.2.1+.bTtiough th. o.nter Of the uppe~$t shot Or the bent go pOr-
oont group draw a horizontal 1ine w~Oh lnterseOta with the ~fiiOal 000*
dimte Y ●t point A and Oomple*o the r*Ot~@ar inoIQ@ure Of the Pattern
group as shown in Figure 2.

l@3.2.1+.5?hro.gh tha .*. Of ‘JIMmeanur~anta Kiv*n a* the ~dth XA
Of the rootangle and the hoi@t YA, t~ area oO~ered by the i3muP is ~di-
oated as well as the disper810n of the group both YOrtiOally and horizon-
tally.

4.6..2.4.6Bothof the.. % m.ao.remento nhall always be gi~en .8
plus quantities.

4.8.2.4.7 Having determined the 00nfinQs Of Me ‘eOt~@e ‘nOIOgl~
the’desired boot peroentmge of tha tarSat KrOuP. ~~ draw th* * di%-
OIUIa. The intersection of the diagonals shal1 represanttheCenterof
ImpaotAreaand shallbe used In the follOWing Eteps to indioatctb bias
of the group from the boresight point whloh iq defIned as the deviation
of the ,gyn.

b.g.2.L.8 Draw the X mnd Y ooordinat.c through the bor.alght paint.

l@.2.LI.9 ?hro.gh t~ Cant*r of ~pa.t ~aa dr~= * TQ*io~l 1* *iOh
intersee.ta the tirisont.1 or x ooordinato pasting through tho borealght
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pointat pointB .thuaindicatingby termXS the diatanoeof theCenterof
ImpwatArealaterallyfromtheboreoigbtPOint.

k.$3.2.~.10In like manner, draw a horizontal 1 in. through the Center
of Impaot Area whioh intersects the vertiaal or Y aoordine.te through the
bo~esi~ht point at pa Int B thus Indicating by the tam YE the distarxw of
the Center of lnpxmt Aren vertically from the boresight point.

L.g.2.~.11 til four terms shall be presented as shown in Figure 2.

L.S.2At+12 In addition, it shall be neaes!m.ryto indioate the relative
looation of the boreeight point fmm the pattern group or Center of Impaot
Area by prefixing a plus or minus 81P to the terms X6 and YE when ne.aes-
sary. When the boreaight point is to the left of and below the target
.gro”pboth of the tenus XB and YB shall be positive. when the boresight
point is to the right of the target group and above both term still be
preoeded by minus si~s.

k.g.2.5 Target photograph..- In photographing targets, the rectangular
ayatem code calibrated in rolls in aaeordmoe with direot ions given in Fig-
ure 1? and paragraph &$4 .2.b shall be plaoed on the target to eppear in the
photigXaphed results. Bullet disperaions shall be reoorded, aee sample
fo m Appendix k. At 1,030- inoh range, the horiwntnl measurement in inohee
shall be considered as the mil dispersion in azimuth. Likewise, the VS.r-
tioal memswment in inohen shsll be considered the mil diopersicm in ele-
.Jatian.

L.8.2.6 Beje.ytiona.-Ueaaur.amentaobtained abmll chew M Inorea.soin
dispersion due to gun mounts or all tests 8hall be suspended and the .aause
determined rindoorrooted mnd the above dispereion teat repeated.

i+.~.jFrictional Leas in Feed Chutes of Installation.- L.c..d“. t.
friotion in the ammunition feed ohutes shall be determined a8 follows

k.0.3.lOunsto be Used.- Mount guns whioh ‘werepreviously .ritior.l
w PU1l Oal~rated (endure,noeguns) cm the ~r.aundmount in tbe ted stand.
and rooord their loontion in the installation.

i$.g.3.2 C+ble ikiggi~- In the plane of the ammmition box end of tbe
food ohute provide a means of attaohing neights to the length of belt pre-
VIOUBIY eeleoted aa .onvenient during the ground mount oritioal gun pull
tents. It till nonully be neoessary to attaoh a oable to end of the belt
after feeding the beltthrough the feed ohute and then provide s hole in
the ~unition box through whioh the oable will be threaded. The oable
will then pastover ● pulley plaoed at euffioient height that the weights
Oul be att.ohad ta tha end of the oable.
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~g.3.~ Crlti.d ~n ‘1: ~, ~ at on. InstallatiO*- Cutirmine the oritioal
gun pul1 of eaoh m apon in th ~en using the feed ohuting @
proper warm-up ef the guns M given in lb7.3.3.

4.6.3.)4Reoord of R.asulta.. R400rd the oritio=l SUB pull -d oaloulati
and reoerd the frlotlen 10S8 for each gun on the form. (See sample fom
,!ppsndixB).

Lg.3.5 Positiw “G” Calculation.- Using the longest length of beltad
mmamnition it is possible to anooumtsr far eaah gun poaitien, determine
the length of belted ammunition in rounds upon whioh positive “G” foroes
till not without an equal and opposite reaoiion in otimr portions of the
bel~d UrmumAtlem due to these smne “Gn foroes. Multiply the poaitivc
limit load figure for the airplane under oonsider.tlon by the wei@t of
this length(s) of belted anmunitiox Ccaipmrothis fi~re with the Orit.i-
oal gun pull dotormined in 44.3.3 ●bove. Caloulate the difference ●s-
signiag ● oign + or . with respeot to the oritioal gun pull figure (greatar
than or lese than the CGF) determined in bti.3.3 and reoord en tie for%
oee sc.mpleform Appeadlx R.

L8.3. 6 CWgmtive ‘Gs calouletie~ - r&tmrmim ad reoord in the mm.a
mamner as the positive G- oaloulntion, 1+.8.3.5above.

btl.3.7 Rajeotioa#.- In the event that the positive .nd/or negative
‘G” oaloulationa arc greatar than the oriticel gun Pill in any gun poeition
in the lnstal1atlen, the oontraotor ahc.11reduoe these fiSurea below the
orltia.1 gun pull figures through redenign to reduoe friotion 10SC duo t.c
feed ohuting, eta., or by the use of aaoist feed devioes. The eontrmoter
shall repeat ouch portions of the oritioal &n pull t-satingan to d-
etrate *Is reduotion after redooigm

~g.~ Installation Cyolie Rate Teat.,

&&LL.1 Cfcllo Rate Det+rm.lnation.- Using three !23-roundbursts, do-
t,emilnethe oyolio rate of eaoh gun mounted in the t.st stand and reoord
dmta an indio.~d in *O OWIIP1Oform Appendix A. Cnre shall be t~en to
maintain aPprO*a~lY WO s=e barrel temperature ma found in previous
OYO11O rate teats. (S0. Ib7.2).

4.8.4.2 .~- ‘TIMOyc.lio rates of aaoh gu~ whether fired fr=
the gun groun moun Or the beat stand. shall net WY more thu i 5 per-
oent am amnp_*d ~ * e- gun mounted oonventioamlly on the ground
mouxt by reason .f fed ●r ●jeotiom. blaat tubes, et oeterm, exoeptio
where gum boostir~ W* i-tolled in tie inntallaticzb man boectors form
s Pa* Of Ma ‘-tallatiO~ ~OOYOl10 rate Of eaOh &n ~nt -t TCUY
moro thnn i 5 perOant ac O~pared to the came gun mounted oouwitionally
on the ground mount without booeters. In the event thtt tha ayollo ratna
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exoeed the toleranoe8 above, the teat shall be ouspended, the oauae de-
termined and oorreoted cad a new series of oyolio rate tests begun.

L.S.5Snd.ran.e Firing of Installation Stmnd.

h.i3.5.lNumber of Rounds to be Fired.- A minimun number of rounds a.
noted in 1+.6shallbe fired for bursts of three to four seconds followed
by oooling periods of at .laastthree minutes duration. The installation
should be oheoked periodically for tigbtneso. Any malfUIIOtlOnOr a~PPaSe
shall be reoorded and photographs taken when POnsible. Sxoept wherO
apeoifioally noted otherwise, gun8 shall be fired in salvo during these
tents. Roundn fired for dispersion, oritioal pull, ●nd oyolio rate will
be counted in the total rounds ‘w be fired.

L.t3.5.2Number of Stoppagea.- There shall be M gun stoppages or
stoppag.8 obargmble to the Installation under the conditions given above
in lees than 5$ of the total n=ber of rounds required in 14.6.

L.g.5.3 tis.ords.-For the purpooe of tabulation, en.h separate load-
ing of the m~on boxes shall bs oon8idered ma a separate test. These
te;to shmll be reeorded as indioated in m.mple form Appendix A.

L.g.6 Intozmedlate Diaper#lon.- Intermediate ground dispersion tests
nhall be performed after approxlmately 5CJ7iof the total number of rounds
required ham boon fikod. These tests aball be in aooordun.aovith appli-
cable pmragrapho above using the respective “Dispersion GUIIa”for enoh
gun pooition.

1+.g.gMaintonanoe Tim. St.~.- During the test., the following opera-
tiom will b. t.imodUsing tnu men remonably fsmiliar with the inrk.alla-
tion and equimentt

(1) Tim. required to 00Inpl.telyload the test r.tandwith the
ml loadof a=uunitiOn

(2) ‘rim required to raora and repla.e all gun.

(3) ?otd timer.q.ir.d* prewar. th. i.ot.11.ti.n .f th. teat
.-d for maoth.r mission. That i., total tim.ato open doors,
r~m gum, lod ammunition boxes, ropl me guns, and ready
for f Wing mad O1Oso gun bay doom

(k) ?imo take. *. adjust sun ali~ant

@3.9 Rejeotiomm.- In the ease of Otruotural fnilure. or the ora.king.
m~inK, dlipping, ●t 00t0rA, Of W O~POUOIltO Of the fiXOd @ln inStdla-
tion during firing of the test stand, the beh shall be discontinued. The
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test stand uhsll be repaired in a manner @b!! will closely approximate
a design change in velure production of aircraft and a new test begun.
However, if other than structural failure occurs during the final 5~ of
theroundsto be firadin a teston newmodel aircraft or succeedkg
models thereof in tich the fixed gun installaticn has been redesigned
or any alternate installations, the teet may be completed with cr rnthout
temporary repairs proYided the first model airplane equipped for gun-
nery incorporates permanent chanpes of design as a result of study of
these failures. The fir8t model airplane equipped for gunnery An any
case shall satlsfactorily complete the aerial firing test specified
herein.

h . g . 1 0 I&sporton I n s t a l l a t i o nFiring Tests.- A completi report covep
ing the entire ground teat shall pnpared and submitted to the procur-
ing Agency, prior to aerial tist of the airplane. The reports shall show
t~ total stoppages for each gun position of each type encountered during
the test as well as failures and cause thereof and corrections of instal.l-
8tional components. Luring the course 02 the tists partial reports shall
be suinnf.ttedwhen tests are one-quarter, one-half, and three-quarters
complete. A separateNPort$ showingan accuraterecordof partsfailed
or replaced will be submlttecita tba Procuring Agency Within 50 days of
completion of the gromd firing tests. This report till be used for pre-
visioning purposes for the mbsequent aerial tests and for production
aircraft.

App~;~ls_c!ted to include ill f.nfomaetionobtained during
.- Sample forma b ba used for ~cording data, see

the ground firing tasts. New or additional forum may be provided’by tho
contmctor if desired providing all presently requested information la
included.

L.6.12 Dispxition of Installation Test Sectica.- UPOn cmupl.tirn of
the ground test, instructions as to dlaposltlon of the tast stand till be
obtained by crnrmicating with the FIwui4ng Agency.

k.9AerialGcmnarYTeeto.

14.9.1PreliminarySteps.-Aerialtestsshallha conductedla the
followingnmnnerusingtheairplanedesignatedby the Proafig AITCWY.
Thiswillnormally be the first ●irplane equipped for gumnery.

~.9.l.lAirpluw Sele.tioo.-The contmctor shall be required b aS-
aure thnt the taat airplane designated is complete with reepect tm tha
●rmamnt fnatdlatica, UKI includes all chan~a det.ez?ainednoceassry fiM
firing W tist stand. h addition, any airplane produced after tit
which is awed for aerial firing tests sbll iuva UI am.snent titillation
Of tb SalM UIllformation as that which ha tIUCCeSSfullycordpletadA,lid
tO*t firing. AU aircraft equipment, such aa in.strumenta,ratio, et
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oetera, shall be in opsration during all .gm firing in order to detanuiw
effeot of gun vibration, eta., on this equipment.

4.9.1.2 ~quirements.- me general mquiremsnts for the aerial firing
tests am as rollowa:

4.9.1.3 tin. - The guns seleoted for the aerial teats shall be those
which have a=ast the minhnn belt Pull established by the Ordnance EO-
partmant, to be determined by conducting critioal gun pull tests on a
ground mount an in 4.7.

4.9.1.4 Wadin .- ID firing the SUM in flight, eaoh gun shall be
loaded with ~1.ad .f EU@MmitiO. p~i.r t. .*.11f~ight. If Stoppage.?
caour, the firing will oontinw with the be.lanoeof the guns until it 10
no longer poaaible to fire.

4.9.1.5 Dispersion ‘feata.-Install “Dispassion Test @na” previouly
calibrated on a ground mount km ‘ha nhpkno. PICAOOthe airplane in flight
attitude an notid on the bmmmixation target prepared for model airplane,
and oondu.atdispersion tests as noted in pertinent P4ragrapbs abova.

4.9.1.6 Ftmotional Cheek.- At leastone loadahal1 be firedon tha
groundpriorto merialrlight in orderto oheokgeneralf!awtioningand
aeourity of al1 oompmwnta.

4.9.2 Umba of Flights.- A duffioient n~r of flights will be made
to prove the gun inst●lln~on in VCU1OW attltudao Of flight. It is us-
ually possible to fire tb gum during ●pprczinately six mn.mvers par

●
flight, firing one three-neoond burst wr. muwr and oooling the guns
for three minutm between bumts. The oontraotor shall limit the aerial
test firing to one flight for moh omdition. In tbn event of a mdfw-
tion the flight #hall be repeated.

1

4.9.S Ihmber of Sounds. - A(ter satisfaat.ory oompletian of the aerial
tmtn m outlined bel &e airplane ehall be flown and fiti or groti
fired at thn diwm’eti%of the proouring agermy a suffloiant number of
roun& to equal the required minimm as set forth in 4.6.

4.9.4 tioraft, Sped and Altitwle.- At least 80 peroent of the aerial
WI firing ●hll be flown at or ●bovu 80 peroent V IEIUimm. Svbjeot to
suoh oonsidemtioru an safe maneuvering altitudes, gun firing range ma.
triotions, fuel oonmmpt.im, eta., the airoraft shall be flown and fired
●t d$itudea where the muimum “Q’ effeota am obtained. wham Q s 1P Vz,

p:dmuitydv 8 drordt mlooity. /’

4.9.5 IXm Ohar m.- Slcotrioal o.antrol eirouits for aut.amtio gun
chargers ~ed inoperable and other tjp oharger. will not lx
used during flight in ordor that gun stopp@ges oan be proprly anslyxed
during gmmd insprotion following tiM mission. fhe ohuger system ●hall
bs ocqlete. hawror, with oimrgora attaoh.d to g= and omprmaor running

I
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and/or storage tanks filled. Euring ground leading opemtions, tlm charger
should be used in order to simulate actual operating conditions.

4.9.6 Mild kmwwvera.- The guns shall be fired ●t a rnedim el titude ef
1,(Y30to 171,W feet during the following maneuverst

(1) Steep climb

(2) Steep dive

(5) From level flight to right turn

(~) I!romlevel flight to left turn

(5) Repeatthe above maneuvers until ammunition is expen&d

b.9.7 14edium Mneuvera.- One flight shall be flown as follmm:

(1) Diving turn b right

(2) Diving turn to left

(3) Right vertical turn ta level

(k) Level to right vertical turn

(5) Level to left vertical tuzn

(6) Repeat the above maneuvers until ammunition expend.d

1+.9.tl Sev.m Msneuvers.

4.9.6.1 Positive NO. Mneuvers.- One flight hall & fl.~ ~th N
h8aterS used if desirwd. A full con@~nt shall be fired wherein all or
a part of each burst occurs wltbin 1/2 .GIIof tbe -mm “G” 10adi~ Of
the aircraft and dmrlng the following maneuvers.

(1) sight turn

(2) Left tum

(3) StmUht pdlouta

1+.9.6.S l?OCative‘W Laneuvers.- One flight shall be flown a# fOl.10~:
Gun heaters shall be used as desired. FUU complement to be fired out in OI!*
second bursts dting pushovers wbioh mdyjoet thq airplsne to ncgati~ 0~
(-la) W( loads.
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4.9.9 Comba$Maneuver8.- One flight shall be flown a3 folbws: Gun tiab
ers shall be used as desire6. Maneuvers for wnich any type aimraft WaS not
designed shall

(1)

(2)

(3)

(b)

(5)

(6)

(7)

(8)

(9)

cot be required.

Left spiral

Right Spi~d

Severe slip ta right

360 degrme roll

Chandele to left

Chandele to rifjt,

Imndman

Severe slip to left

LooP

L.9.1ONi&ht Flights.- At least one gunnery and rccket firing mission
shall be flown at night. A report on the amount Znd adverse effezts of .-
flash and rocket blast and flash on the pilot‘S ability to maintainnight
adaptabilityshallbe made.

&9.11 HighAltitudeFlights.

4.9.11.1mm HeaterFlights.-One flightshallbe madewithgun heaters
on thm~hout testsas desired. Friorto firingthe guns,theinstalktion
akll be preparedhy flyingthe aircraftfor thirtyMinUtiSat an altitude
thatwillgivea temperatureof -17.$° C (@F) or lowerin thesurrounding
air. Theairplanewill thenbe flom in a mpid descentto an altitude
Wherethe temperatureis at least+1O”C(+50° F)and be flown at this alti-
tude and temperature for jO minutes. The aircraft shall then be returned
to an altitude where the ambient temperature is at least -17.g° C (O° F) and
flown for thirty minutes. The aircraft shall be flown to as near its ser-
vice ceilim~ as practicable during this final thirty minutes and upon colG-
pletion of the required time the guns shall be fired d~ing medi~ maneuveza
as described in lL.9.7. If flight time requirements cannot bo met, landing
and refuelin~ will be Dermissible after the first portion Of flight, thus
eliminatin~ the low a.lt.it”deportion of the flight. If FYI stoppages occur’
due to low temperatures, the cause will be determined, Correction made, and
the ~ght repeated.

h.9.11.2 oun Charger Flights.- Cme flight shall te made with gm heaters
on thro~hout as desired. The gun charging system shall be in operation.

●
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Oun8 shall be ready for firing but round will not be in chamber. Amrwni-
tion belt shall be loaded with a dummy round after every 50 rounds of liva
ammnltion. At a se fe altitude after take-off, chargers will be operated
to had gma. Prior to firing ~uns, tiu ●irplane shall ho flown, fix-at at
hi~h altitude, than low altitude or landed, then flown at high altitude,
all as deacrlbed in pamgrpph ●born. If difficulty occurs in chargin# gtma,
the cause shall be determined, tlm condition cometid ●d tb flighb m-
repeated.

LL.9.12Camera Flights.- When practicable at some time during serial
tests, three pdsaea sha be mada at ground or mat4r tcrgotw to re.wmd gan-
eral functioning and possible Mbra tion of thm gm si# aiming ptnt eaa-
era installation while firing the P In burnti of not low then ● two
second duration and .tiththe camera set 00 ●s to Prorids throc scoends of
overrun. ‘flushutter speed shall be aet in ●acordanoc wi~ tho roq~s
for reducing vibmtion effeota oa tba photographic imegs ●nd @u Ions MPr-
tu?a ●djustad woordingly. Ihlea* M ~prbwd tar@ h ●vaihbl.t tbs
~ ~ ~ fi~ieatid as ShO~ in fi8~ ~ ati ‘~t~m=nrnn~ ~ ~ecea-

suitablofmra ●rid/orraftprovidedby t h e eont=ctor.
sarytn hittb tirge.td u r i n g t h e ~ ~ r um b u t o n l y b t i c I u d e t h e t a r g e t i n
t h e field of the camera, Film obtained when developed mbdl be forwarded
to the Roewing Agenoy wltb information W! to the nmber of frruneaPr
second and aperture used as a part of the raquired reports.

4.9.15 Other ~ ight Test Observations and I n v * s t igations.

~.9.131.l Obsarwtions.- Owing the fli@ firing teSt, the followlng
applicable w>nts shall 6a reported uponl

(1) Handling qualities of airpldas for gun aiming

(2) vision over nose, searching, Si@ting, et ce~m

(3) Effect of firing on airplane oon~l

(~) Vibxation of sighting ayst.m

(5) Operaticm of sighting oystem

(6) Position of si.jhthead and .onf.~ of sigMing paition

(7) Ope=tion of sun screen (if supplied) and sight controls

(E) FUMW in cockpit or compartments, and carbon monoxide con-
tamination

(~ Visibility during night firing and effect of flash
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(10)Securityof allarmanentinstallationtt.w and amountof
wear

(11)Mmaga to airplaneby caaeandlinkejection

(12) Vibrations of Inatrumenta

(13)Sffeotof firingon otherairplanecomponents,radioooM-
P.SOB,radio,attitudegyro,et cetira

L.9.13.2 Temperature SurwJ~- As .... as possible during the course of
the aerial firtig t88ts, unless otherwise specified, a comprehensive tem.pr.s-
tura survey aball be made of those areas of the aircraft other than the eoc.k-
pit in which sight and radar equipment are located. These data shall be the
subject of a sepamte report to the Procuring Agency.

k.9.~ Fi~l Dispersion ‘fcsts.-After completion of the aerial tests, a
final dispersion test shall accomplished using .dispersionn guns as speci-
fied in the pertinent paragraphs above.

4.9.15Rejections.-Any structuralfailure occurring in less than 6QZ
of the+-mtaln=tir Of roundsto be firedshallhe causefor rejectionof
theinstallationand shallrequirethatall aerialtestsspecifiedherein
be repeated,orat the discretionof the ProcuringAgency, all tests be ~-
peat.edafter satisfactory redesign, Itmms subject to wear such as gun mounts
and electrical components of the armament system shall not have to be m-
replacedin less than 5~ of the total number of rounds to be fired.

1+.9.16Reportof AerialfkmneryTest.- A cc+mpletareportcoveringthe
aerialgunnerytestEhll be preparedfor transmittalto PrficuringAgency.
The mPort s~u sti thetOtalstoppagesforeachgumpositionof each
typeencountered during tbe test. In addition ta three places where speci-
fically npted above, photegrapha shall be taken of all pbaaes of the ground
and air firing tem~, wh.9r@practicable, abowing malfunctions, stoppage8,
breekages, et ce~~, of au featuras of the armament installation. P8r-
tial report.aaball ~ e~tittid when the teats are one-quarter, one-half,
and three-quartem Cc=pleti. A sepanate rnport showing an accurati reaord
of parts failed or replaced till be submitted to the Procuring Agency within
30 days of the c-letiOn Of ~sts b provida prtwisioning daU for pro-
duction aircraft.

lL.9.17AircraftDisposition.- The sircrnftwillb referredto thePrc-
curingA@icY for her testfng.

I+.1ORocket Firing Tests - Oromd.- Ground firing tests shall be con-
ducted by the ccmtractor to prove as conclusively as peesible to repreaentd-
tives of the Proctine Agency that the installation will function properly
during tests, to detetine the effect of blast and the cyrlic rate of
rocket firing.

o
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I+.1O.1Air-to-Oround Ptmketry Installation.

1+.10.l.lFTeliminary Steps.

4.10.1.1.1 Inn ection.- The rceket launching installation shall be in-
spected prior b+ the aircraft on the test rig as follo.a~

(1)

(2)

(3)

I w

(5)

All e~ulti checked simultaneously with standard circuit
testers, Type B-1 or Ei2

The operstion of each arming solenoid checked

Them!quence of operation of the Intervalometer i’orrockat
firing chocked, to insure that the proper sequence is ob-
tained

Iaunche”m for fin stabilized rockets inspected, to insure
the centerlines of the rockets are parallel to the velocity
vector of the airplane for rocket firing as described in
the ●irplane model specification within *one degree

Any initial mal-aligmment of mmmts recorded in addition,.
me d18tance between me front and rear mount at eacn 8T.8-
tion shall tm recorded. This distance shall be measured
parallel to tbe rocket centirlime, between surfaces on
front and rear mamtd which limit rearward movement of the
lughsti and fIn

~.10.l.l.2 Rocket Arming and Maintenance Tim Study.- The following oF-
erationa ehall tin!mdusing two operators reasonably famll..lar with the
installationand equipment:

(1)

(2)

(3)

Tim rnquired to load all rocket firing facilities with a
full loed of amaunitlon

Time required to remove and b replace cl-l quickly removable
type lmmclMra, if ●pplicable

Total t- required ta prepare the airplane for a complete
rocket misaim using a pro-established checking and loadlng
prec*durs

~

4.10.1.1.3‘mxiTests.-‘faxilngtat shallb Q.sdeoverrough,sodded
tarrain with a ?Iilllw~of rccketa t.adot.mina the <feet of mwtad
●ko& 10WIIIIRin tibsmrtical (and fom rmd ●ft) direction on the mwating

~

structure and rocket retaining‘ehearniree. ~ test skull be msde with
full.weight d!mmy rounds. If an ●lternati design exiatn wbioh remlte in
● more extrern loading condition, both the nomal and altex’ru~ conditlmie
shall be tostid. Taxiimg ●lmll be oonducted ●t ● minim- ●ped of 25 8ph

●
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for a total of 15 minutas. Therookets,rocketinstallationandall com-
ponentswhichmightbe effectedby the rocketinstallationshallbe inspected
for distortionor feilureat theend of 5, 10 and 15 minute taxiing periods.
In case of necessary redesign, the entire test shall be repeated. keaaum-
nwnt shall be mde during t.axi Lng of the mximum increase and demwase of
the distance between front and rear mounts, where applicable. Also, measure.
ment shall be made during extreme leaded condition, at those mounta,dee~d
most likely to ive maximum deflection, and shall give linear displ.nce~nt
between front and rear rocket attachment points. Adjust.msntof tba rocket
lug bands in this, and succeedtig deflection tests, shall *O such m tm
not restrict the relative movement of the front and rear mount.a.

a e t i i i ’ ~ ; % , %%%%#
. - TO ●em r u , insofar a8 i.$possitie, troublo free

ng ground tests shall be ccmductid with the sip
craft mounted in the teat rig:

(1) Rurhcr of Rounds.- A miniiaE of five rounds fired from each
bunching P.asitfon except when In8td.led in such a location
that blast effect might injura an important structufe or oon-
trol surface. In such cases, a minimum of 10 rounds shall
be firsd. When Weuble Shotm rounde are carried a minimI?M
of five rounds shall bo fired from the lower position in add-
ition to the five or ten rounds, as the caso may be, fired
from the upp2r position. Firing tests shall cc=ence tith the
i~rvalanater in the WiinKlaOpositionand concludawithtti
fullcomplementsof rocketswiththeinte?walomsterin the
wAutOmp06itic41.

(2) C MC %ta.- The cyclic rate of firs checked and recordod
-c (paeka@) type h==tl~~ if ~P@iC~bl~. A titi-
mm of 20 rounds shall be wod to determine WI18 accurately.

(3) Inspection for ~ga,- For wing nountsd rocket instdIllatioM
%he lnnding gosr and flapo operated through three aoE@oto
c~lee upn ccapletion of the firing on tim toot stand c.woth
operation ulthout aIV binding chargeable to rocket firing
shall be obtained.

(3)b Mf100~~ of MOIMI*.-~ero dS8@ Of t~ OXtSZTUIl~~to
is swh tipfo rockrntaore supported by 0110fmmmmrk
witiehin tum=ia attached te nimraft struotur% JMOSI.IMW
wiximm inomaoe and &sn3cIo0 of W diot=wO bQtioS+Bfimt
and rear @upporti of o rocket adjacent ta one bQine firdd.
14r@uremnt shall ba mat% nx the positien dmomed met likely
b gtva maximum deflation, and shall gi= hear ~aP~*
mnt bat- front and mar mount rookt QttiOb@nt Points.

LI.1o.1.3 m ~d.im.- h t.h ~80 or •titid~l fail-, -~inu, 0~~-
Ing, or tb3 ebppi.nK ●E4 emmwien of finish .af my mqOm.tO Of
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tb rocketinatcllationor of theairplaneduring firing’on the teat stand,
tha test shell km discontinued. Corrcctlve rmsasuresshall be taken which
till a&Bdy ●ppruxlmate a design change in volume production of ●ircrcft
and the ground firing tests repeated. Photographs of all defects still be
taken cnd tbe remedial action demcribed in detail.

&.10.2 Air-to-Air F&cketIY Installation.- Dround tests shall consist of
firing from thr test stand, and firing from the actucl article prior to
aerial testc. The test procedure shall b-can follows:

(1)

(2)

(3)

(k)

Number of Romds.- Fire one full load in the arnngcmcnt and
cyclic rat-canticipated for flight tists. In addition, with
rocket.cat +120~, fk.rOone full load at maximum rctc. ~.d
dmnmy rounds in all tubes not under test in order to aiml-
late the remainder of the load and to allow a cbcck for pa-
sible jamming by debris from rockets alraady fl.rcd. pirc a
t.etclof 20 rounds,in the most criticaltubeand in any othu
t~e (a) deemedadvisablefor structural, functicmcl, safety,
or OtImr considcrationa. Tbc quentlty of 20 rocketc My in-
clti cll the applicablerccketdfiredin theaboveprcliml-
Mry t.astd.

.- During full localripple firingw, mcfi ro~ds
WV. dist.inctinly mid dctcnuinc tcntat.i- qclie

Nlllisticc.- A aerles of 20 roaketc lc to be flmd fl%m cmc
* on a range imtrwaented for ●cceleration cnd rclocity

tista. Thta test is requtr.d for ●ny novel tub mnfigu18.
tion for which data ●IW not ●milcblo.

-s:% ;3,Z’2.2%”*T

a.
b.
c.
d.
e.
f.

::
i.
~.

k.

Iacd ruckcti
M.hxd rockctc
Rcpticc one rocket
Ncplcce mc rockat tubo
Rcplcce onc launcher firing mccbcticm
Clec.nall rcckot ttis
~phC_ W7J sight ●id% FOiUt O- (=ha!l-)
llclcudP eight ai=img point camcrc (wbcn cscd)
Borcslght w aisbt atig mint ccmcrc (Thai uced)
Rclocd by roPIAcinc rmket Package or pod with lccdod
rooket Pckagc or pod

Chck rocket firf.ngcintutt

I
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L.1O.2.1 Aircraft Cbmund Test Procedure.- Secure the aircraft
apainst recoiy loads and elevate he centerline of the tubes to a !dni-
m~ of 5 degrees nose up. Start with the -mm e.afenumber of rocketi
and gradually increase the number loaded and flrad until it is aseured
that a completi lead may be safely fired. fire two such full lc.ndain
the arrangement anticipated f= combat. Fire one fdl load of rockets
at an operating temperature of lZQ° F. Load dumy rcunda in all tubca not
under test in order to simulate t4e remainder of the load and to allow a
check for poesible .iamdng by debris from rockets almwdy fired. Fire
a total of 2J roundn in the moat critical tube ●nd in any tuba(s) ~emed
advisable rnr structural, functional, #afety, or other considoratinna.
The quantity of Ztlrockets may include all tha applinnble rncket.dfired
akevm.

Ib.11Aori.plEaeket Yiring Tewts.

L.11.l AY.z40-Uround Sockctry Installation.

1+.11.l.lR91imimry .- Rier tm aerial rocket firing, a flight
t+st shkll b e mnduot.d with ull load wider cak.at maneuvern. Th.@e
maneuwra mlmll Impooo on the ai~ 50 pommt of the ultimti rwt.icel
and hmls@al load factors, inoluding wch c~inationa of vertical end
side loads snd of air ●nd inertia loa~ as skdl Iqose raximun loada nn
tic rockot inatdlation. h additicm, rockot instilhtion stall h oub-
jected b qrdck r.reraal lads by a rapid ner.leaof s minim= of fir. ~w
and fin pitch ua.unra. As deoarlbsd 10 pammph I+.1O.1.3abor.,in
the wunt of failur., th. tad okmll kc mp@atad following oorroatim
*tioa .

IL011.1.2 @ri@ Ylring.- Tho rollg~ serial tosta Obsll ke dmt.od:

(1) Iflmbr of FmJn*. - Lt lomt ton mmda fired fraa mob
evmt ef -donblo 8Wt” Installatims,

firs roads akll k fired from tb lowr pnnltlnn In addi-
tion ti tba 10 mmdo frm tin -r paition.

(2) muvom.- Two full co~lati fla aiJ@y during 1*-1
~tk tk bal.aneofired la F@@.= during dims of
O d.crn8 ta 35 d.giwa. h * .ruh ef mlfuneticm, mt
d- b fwaltT rgckeia, t& aawa bll te datimlned and
cnrnotd ad tlm imtdlatim NWstod mtil throa ●ddi-
ti.Ml full ~lamn~, ~ find ●l@y, ham tin fi-d.

(3) Yiri4 Oms Witk bekoti .- Irlairexufttin ●pplicable ta
●tiaw m tirferem.s in reeht fim du taMcMm U-
opomtica, ●t least om fwll oompkunt of ammitim fired
fra ●aeh P h tho ●ir *I1o &my rocbta ●m installn&
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m- roekabc sad tbo luunohiag inat~llaticm *.11 be i8-
qect.d UPOX omplatie= of the w firiag ta●t and tho
result reoordc~

14.11.1.3 dftar Firimg uoamrem nts.- Im ●rder te dotirmiru if pormam-
emt not haa t&aa plmx due tm firing sn~= =msuvers ●f ●xternsl typo
lmumham, tho following nwamrment.t shall ti made:

(1) Rmket Mmmt Wfleetims.- Rooord differ.... betm.a tho
nuhm front-to-r-cm mmmt dittaaeea u
rocordod h paragr-ph h.10.l.l.l.

.,0 ,08377

I
{

●
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(1) Flight ch.sracteristio@of airplaae with laIEIchoraand
rockets Inntallad and with launahern only

(2) Kffect of Wiinglew and ‘Auto* fitig on airplane contrul

(3) smdli.ng of airorai% if ● um~trioal recket loading
is obtained through n aanMl firing when applicable

(k) *cW’ity of all rocket installation item and ~unt of
wear, failure, or distortion during tint

(5) ~se of loadtigand oarvictigrocketlaunakorn

(6) Ea~eof rnrovingand reinstallingrocketsandlaunchers

(7) o~ration of all WTWIISdoorsand faatening tiVIC@S

(C3) Durability of blast tubes and tairing through awected
firing life of the airplane

lJ.11,1.6 Rejections of ticket Installation.- After aatisfaotory com-
pletion of rocket mn~ tista as specifled a60w, a complete inspection
shall be made. ~jor Structured failUM or 0xce8si= malfunction due to
the installation shall ~ cause for rnjection of the installation and shall
require that all aerial rocket fifing temta specified herein be repeated,
or at the discretion of the Frocurtig AA=WY all toata be repeatid tft.r
satisfactmy redesign.

LL.11.1.7ReporfJof Rocket I’eate.-A completa report covering tha entira
rocket firing testd nhall be prepared for trmmittal to the Procuring
Agency. The report sb~l cOver ~lf ~ot.iou, toxiing results, flight man-
euvers hecuted ad rasultijdesiw changes required as a result of firing
and any otber dab pertinent to tie instdl~tion obtained duringthe tests.
In addition to those instances specifically noted above, photographs okall
be taken of all Phasae Of the rocket fti~g ~sts akofig in part.ictir,
blast effect on ill airplam aurfaa.m.

1+.11,2Air-to-Air RocketryInstillntionl

L.11.2.1-liminory mneuwro.- with fullloadsof dwamyromda Pr-
fonnthe followingmanourers:(XMpcct W Bbwtura cadinstallationat
the completicmofthe teota.)

(1) Aeri.1Tests(Mild)

a. Level flight to right ttwn

b. IMvel flight to left turn

o

0

0
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(2) Aerial Tests(lediuu,)

a. Diving turn to right

b. Biting turn to left

c. Sight vertical turn to levwl

d. Level te right vertical tum

e. Level to left vertical turn

(3) Aerial Tests (Serem Fosition ‘“G”~I

a. Pdl out within 1/2 g of MOximlm positive lilcdtg 10ad-
ing established for airplane

(b) A*fial ~s~ (Severe Negative ~:

a. Puuhmer ● C1OSO as possible te the design negative g
for thm ●irplane

(5) Aer~l Tats (SaTUm Cmbat -eumrslx

a.

b.

c.

d.

●☛

r.

g.

h.

i..

Left Spiral

Right Spiral

*rem slip to right

360 dc~ea roll

Cbandsllo to right

Skntill* ta loft

-lull

s-m slip w left

Laop

TABa@ xc tisti with Ml loadof dq rockets
tiwllod

(6) AorlAl .mBts with kcka w ~d (When A#iaabl?) .- wP*at
tln sbem ~wau with tM pakot Oxtalaa d. In .mu 08,●t fl,oca fnt
altitwb and MO pramt V SUX., extaid UN. roebt pimkqp tJUOUgh six CYUIU.
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Aerial FirinS. - ~he following aerial tests shall be conducted:

4.11.2.2.1

(1)

(2)

L.11.2.2.2

(1)

(2)

L)ispersion ‘Tests:

Structural and Aerodynamic Dispersion .- Uetermine the dis-
persion caused by structural and aerodynamic effects of this
installation. rhis test is to be performed over a suitably
instrument ed range at combat altitude. Twenty pairs of
rockets shall be fired from each pair of tubes which are
deemed to affect the rocket trajectory differently. ‘The
tubes tes ted for each pair of rockets fired are to be located

Symmetrically about a vertical and/or horizontal centerline,
contingent on tile configuration of the installation.

Orerall Dispersion. - Determine the overall dispersion by
firing one full load of rockets in combat pattern at combat
altitude over an instrumented range. In tie event that
unsatisfactory (dispersion results, such conditions as the
installation permits are to be varied. For verification,
fire tm full loads without changing the variables after
a satisfactory (dispersion has ‘been demonstrated.

1’irin~ in l:aneuvers:

Fire one full lead in a steep dive and one full load in a
steep climb

Record as much ‘oallistic data as ~sible during this series
of tests by grOmd camera and gun sight aiming point coverage

4.11.2.2.3 Night Firing Test. - Fire one full load of rockets at night

to determine affects of rocket blast on pilot’s ability to maintain night
adaptability y.

4.11.2.3 Defects.- In the event of struct~al or functioml defects
during any part of the above tests, reP:irs which duplicate production
changes m~t be made. The number of rounds previously fired may not be

counted in life test.

4.11.2.4 Reports .- A complete report covering the entire test shall
be forwarded to t,he Procuring Agency. The report shall show total rounds

fired per tube, number and tne Of ~lf~ctiOns, firing Patte~, dispersion
tests, flight maneuvers executed and ,resdts obtained, design changes re-
quired as a result of firing and any Other data pertinent to the installation
obtained durin~ the tests. All reasonable photographic coverage will bd
arranged.

Downloaded from http://www.everyspec.com



KIIA-7h17 (USAF)

5. lTiEPARATI~RIRD=IVHK . - Not awlicabla

6. NO1l’9

6.1 ‘mefol.ldnginformationmy be usedby cmtractcrsand lnqmctora
in testfngarmamentequipmmtIIIaircraft.

6.2 ‘?3mrequiranmntsgivmnhanin deecribethemannerin whichcolc-
pliancewithparagraphF-9ad F-138(2)(o)of SpecificationR-lgOOS,pax’a-
graphaF-2cad F%33of SpecificationR-lg034Atpar@@aphD-h Of SPCifi~-
tion c-1S03-E, and s43Cti011S 21 d 3 of Manual go-l “Nandbmk of InatrUO-
tima for ticraft DCIC.ignaremcan be demmatratad.

6.5 Ua.lors t r u c t u r a l f a i l u r e o r o xws s i m B t o p p a g e sdue to design or
equipmnt installation during any portion of these tests shall be mum for
rejection of thn installation and may mquiru that all aarial tasta of this
8Wifi0ati0nb ?Swt=i at the dinoration of the Rocurins Asenoy. As
requ.i~ by the Procuring Agancy, my or all of the tests am subject to
h rapeated after Wtiafaotory radasisn.

6.11 Minor tawakazes w !EsM’unotionnshould not axOaad. h tie OP~i@
of t i e“FmaiuinsAgm-q, average bmakc.ge or stoppage emo&tmwd in we-
vioua teatmedalaircraftof tha general typ preaemtlybaingteatad. Un-
eatiafactixyoparationmay ba cau8aforrqatitionof aerialtisteof this
apacifiostionaftersatinfacto~ radosign.

6.5 Ot.har~nt lbata.-Snginearingtamtashd.1ba ooniuotadin ●
addition?.0Ar!nmleat *SW ~ Prductim quantitiesor a.iraraftas BP oiflsd
in otherpublications.w3dehallnot h omduotedccmurrantlywitharnwuant
taataon prod=tianqwntitiw of abraft.

I
I

PA~lT NOTICE!~n 00WTUEJnt dmuringa, apaoifieatima, w othw data
am uaad fOr anY purlxme otlmr than in mnnatim tith a doflni~ relatad
Qovmmnmt procurement oparatim, tha Unitd statas 00mmmnt them~ in-
aurs no mapmsibfflty nor any obligationwhntaoaver;id ti fad,thattba
00vermmntnay k fommdatad)farniahzd,or in anyway .suppliad the a-aid
drmIlnga, i?paoificatiau, or other tits b not to h mgardad by imp~~tt~
or otherelm aa in w mannar li=dne tha holdm or any other parwn or
corporation or oaweying any righto or ~an to manifwtura, ueo or
sell aIW patented lnvwntim that may In artyway be mlatad tharato.

OW%eh
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Appendix ‘An (Cent )

i L u i WN : ’ r I G1 : : u J ? j

F u n c t i o n

Guns or Ammunition
Feeding equipment
Zj ection equipment
‘Charging mechanism
Solenoids, etc. equipment
Handling of equipment
Mounting or Structure
Iliscellaneous or undetermined
Denotes fired out

Niunber malfunctions numerically in each !WJup as encountered.

Ikample.4: OK - Fired Out
B2 - Booster motor burned out
L)lo- Charger cable fouled bolt re~oil

Following analysis and the assignment of a n~ber, additional malf unc-
tions encountered which are analyzed as due tO e=ctly the same cause shall
carry that same number, regardless of g~ “positiOn> that is, No. B-2 maY
appear 9everal times throughout the record when several burned out ho~ter
motors are encountered. A separate ‘!TestLegendttshall be attached to the
teet history record to explain the cOded ~lf ~c tiOns and shall shOw the
conditions which were found in the @ tallation d~ing the malwis fiic~
led to the conclusion that the malf unctiOn was due tO a certain cause.

Examples:

F-1

A-1

A-3

Gun wa9 not charged before take off due to oversight. Three
hundted rounds (full load) remained in ammunition container.

Failure’ to extract from belt. Round next to cartridge stops

and in position for extraction. Bolt in battery. Link

showed no evidence of a stripper jam. Cause unknown.

Blown primer cup during cook off. Next round had light
strike due to primer cup bra= in firing pin, port.

men guns are removed and cleaned, W. Cw-nt Parts ch=wd~ WI
mounts tightened, cracks are found in the installation, et cetera, these I

shall be indicated by a series of t!Note~llin n~erical Order as en~untered

and shall also be attached to the test history record. When identidal iiork
I

is performed on the installation this fact shall.be indicated by the same
note number. ●’

.-.

..

,., ,“
..-

.>,:”--
.-

Downloaded from http://www.everyspec.com



.

(:,

0 -32-

.-.,., MIL-F-7~7 (USAF)
~ Appendix lrAn(Contfd)

Exampless

?&tee

1. Fndcr replaced - -s i.noomeotly aa8embled.

I 9. ~h~wd, cl.uud, rucailed and reinstalled - no parts

l.poncompletion of tha ground or aexial portions of the acceptance tests,
. tha tet.nlnwher of malfunctions of each tw shall be determined and for-

warded as a stnmrargas e portion of the requi=d reports.-.

@g ‘,

.&Q> j -..

.: c ‘,
; ‘.’ ‘\.i

\;
‘,. ‘,

[

(
.

0
I

I

Downloaded from http://www.everyspec.com



-.

!2
4“

.
1

-2

n
●

I

Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com



I

I

~
.

●

I

I

I

:*

1!

●

E=
●

❉

Downloaded from http://www.everyspec.com


