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& Xarch 1947

MILITARY SPECIFICATION

1. SCOPE

1.1 This spacification covers the requirements for the fabrication of
a firing test stard and the engineering tests of fixed gun and rocket in-
stallations of new model military alrcraft and succeeding models thereof
in which the installstion has been re-deaigned, and any elternate instal-
lations thereof.

2, APPLICABLE PUBLICATIONS

2,1 The following publication shall form a part of this apecifjcation
to the extent specified herein:

2.,1.1 Specifications:
U. 5. Air Force:

R=~1800 ' Aircraft, General Specificaticn for
C=-1803=-9 Stress Analysis Criteria

2.1.2 Publications:

U. S, Mir Force, Air Msterlel Command:

Manual No. 80-1 Handbook of Instructions for Alr-
craft Deslgners

3. REQUIREMENTS

3.1 Fixed Gun Installation and Alternate Fixed Gun Installation.~
Tests as outlined in this specification shall be required of the contractor
on all new model military sircraft and succeeding models thereof in which
the fixed gun instsllation has been re-designsd, Tests as cutlined in
this specificetion shall alse be required of the contractor on any alternate

fixed gun lnstallation required by the model specification.
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3.1.1 Gun Installstion Firing Test Stand,~ The contractor shall
provide, prior Lo the completion of the firat airplane equipped for
gunnery, a gun firing test stand which represents as closely as pos-
sible, the fixed gun installztion to be instelled in the airplane as
required by the airplane model specification. The gun firing test
stand and tests thereof shall be completed as early as possible in
the aircraft development program in order to iacorporate into the aime

craft design any changes found necessary during ground firing tests,

3.1.2 Materisls,- The test stand shall be constructed of the same
msterials and in the same manner as used in the flying prototype gun
installation.

3.1.3 Construction.~ The test stand installation shell be con-
structed in dupllication of that section of the aircraft in which the
guns are located, In wing installations this shall include an actual
section of the wing mounted 1n a suitable framework to support it in
firing position. In fuselage installations this shall inclule that
part of the fuselage in which the guns are located and all of the
fuselage forward of the guns and shall be mounted in a suitable frame-
work to support it in firing position. The fremework shall be mount-
ed on skids to permit readily sliding the test stand about on con=
crete ramps or aprons.

3.1.4 Provisions for Accessories,- The test stand shall have in
it all gun mounts, feed and ejection chutes, smmunition boxes, blast
tubes, guns, gun charging equipment, gun cameras, and gun heaters
plus any other equipment, inclwiing sighting, radar, radio, oxygen,
lighting, hydraulic, instrument panel, et cetera, which will be car-
ried in this section of the fuselage or wing and which might be ad-
versely affected in operation due to blast or vibration resulting
from gun firing. Further, there shall be included all necessary wir-
ing, switches, and plumbing for the operation of the guns, gun chargers,
gun camera, gun hesters, and any other equipmant included in the test
stand. Means shall be made for operation of the gun gas scavenging
system, if provided. The stand shall also include leveling lugs and
plumb bob attaching points which will serve to elign the test stand
in the same attitudes as the airplane assumed during specified aerial
gunnery conditions, ’

3.1.5 Power Connections.,- No integral power source shall be fur-
nished by the contractor but suiteble standard electrical, hydraulie,
or pneumstic couplings a8 required shall be installed in the test
stand to receive leada from the power sources, These electricel,
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¢, or pneumatic couplings shall be furnished for the armament.
Other equipment located in the test stand or sections thereof which in
the opinion of the Procuring Agency ls considered particularly vulnerw
able to damage due to gun firing, shock, and vibration shall be con-

nected to these couplings and shall be operated as closely as possible

to duplicate conditions in an actual airplana,

3.1.6 PFunctione.=- It shall be required to readily demonstrate the
following functlons with the gun installation firing test stand.

(1} Firing of all suns without melfunction due to the in-
stallation, including opsration of gun gas scavenging

gystem, if provided

(2) Ammumnition feeding in short and long bursts as required
of the apecific type gun installed

(3} Case and link ejection of retention

(4} Operation of ammunition containers

{5) Operation of the gun charging system

{(6) Operation of the gun firing system

(T) Effect of gun blast and vibration on the airplane
structure, armament eguipment, and equipment other
than armament equipment, located in or near the air-

plans gFun bays

(8) Ease of loading and servicing guns, gun camera and
amnunition containers

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

(10) Operatlon of ell access doors and fastening devices

(11) Ability to boresight guns and gun camera through re-
quired ranges of adjustment

(12} Durability of blast tubes and fairiangs through expectad
firing life of the airplane

(13) Operation of gun heaters which attach to the guns
(14) Operation of harmonlzation of the complete sighting

system, if included in the installation firing test
stand
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(15) oOperation of mmmunition box heaters if fessible and

applicable
(16) Operatien of gun compartment heaters if feesible and
applicable
3.2 Rocket Installation.- Enginesring tests as ocutlined in this

specification shall be required of the contracter on all new model
military siroreft and saccseding models thereof in which the rooket
installation has been redesigned. The contractor shall provide gqual-
ified engineering personnel, a rocket firing test orew, and airpliane
maintenance personnel. The Procuring Agenoy shall provide a pilot,

a orew for handling and preparing the rookets to the point of deliver-
ing them to the immediate vioinity of the mirplane, and an official
observer(s). Due to the diffioculty of firing rockets in inhabited
arsas, the rocket firing test shall be acoomplished at a designated
government reservation.

3.2.1 Air to Ground Rooketry Installation.- The contractor shall
supply an airplane hoisting aling to suspend the entire airplane in
a flight position for ground test purposes when all ocomponents are in
place inoluding tanks, bombs, and other installations whioh rooket
blast might effect. The Procuring Agenoy will supply suitable equip-
ment moblile or otherwise for hoisting the airplane as desoribed dur-
ing ground tests, and an offioial obaserver(s).

3.2.1.1 Construstion.- The ground firing test shall bes acocomplished
by suspending or elevating the entire airplane a minimum height of
twelve fest from the ground or at a distance at whioh ground blmst
rellsotions will have no effeot on the airoraft. The airplane hoist-
ing eling, furnished by the airplane contractor, is normally suspendsd
from one or more GFE motorized oranes of suitable oapacity or by a
test ‘stand similar to that shown in Figure 1. The sling is to be
desipgned so as to fix the airplane in such a position that the rookets
in flight will oclear all obstaclea during the entire burming time of
the rocket motor. X speoific target will not be required but a suit-
able baok stop is necessary or sufficient olear area must be avail-
able beyond the burning point to allow spent rocket to oome to rest.
Adequate space wili also be provided to the rear of the test atand
to diassipate rocket blast during firing. The airplane must be moored
suffioiently to prevent any ohange in position as a result of rocket
firing. Landing gear shall be retracted during rocket firing tests.
In the event the groass weight of the alroraft exceeds the capaoity of
the hoilsting equipment, the fuel, engines, and other essily removed
equipment and furnishings not vital to the suocess of the ground rook-
ot firing acceptance tests shall be removed from the test airoraft.
When such measures do not deorease the weight of the aireraft to within
the oapacity of the holsting equipment, ground roocket firing tests and
contractor squipment, if any, shall be as specified by the Proouring
Ageonoy.
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 $.2.1.2 Functiens.- It shall be required to demonstrate the follow-
ing operations with the airplane mounted or tha rocket firing test rigs

(1) Firing ef sll rockets without malfinction

(2) Rooltet feeding on automatic type launchers, if appli-
cabls :

€8) Opsreticn of the racket firing elesctrical system

(k) Operatien of the jettisoning system, elsotrical and/or
mschanical

(5) Ability of entire airplane structure ingluding airplane
squipment other than armament equipment to withstand the
sffects of rocket blast snd vibretion

3.2.2 Alr to Air Rocietry Instellation.- Prior to the completion of
the first production aIrpEg equipped ToF rocket firing, the contracto
shall build two test structures. One shall be & test stand for ground
firing and the other shall be an actual article for serial tests.

3.2.2,1 Consfruction.- The ground test etand shall consist of that
component of Lhe alrcralt which contains the rooket installation and a
rigid support therefor. The aircraft mook-up satructure shall be made
in the same manner and of the same matarials as the production article
insofar as possible. It shall consist of items necessary for firing
rockets and, in addition, as many other items as possible which might
be adversely affected by the blast, recoil load, vibratien, and corre-
sion resulting from rocket firing. There shall ba included all neces-
sary wiring, switches, and plumbing for the operstion of the rocket
installation and other equipment installed in the test structure. If
neceasary for the opereation of rocket installstion or other items con-
talned in the ground test stand, suitable couplings shall be provided
for externil pick-up. For firing tests, the centarline of rocket tubes

‘on ground test stend shall be between 7-1/2 and 15 degrees nose up from

ground horisontal. This stand shall have a working surfsce with the
same elevation and attitude relative to the rocket secticn as the air-
plane in normal ground servicing attitude. Moreover, the stand shall
be adjustable so that the working surface is level for the servicing
tims tests. '

3.2.2.2 Punctions,~ The test structures shall be sufficiently com—
plete to demcnstirals readily the followimg functions:

(1) Firing of all rpckets without malfunction
(2) Effectiveness of rocket firing sequence and timing
{(3) Operation of mechanical features
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(44) Operation of axit doors and opening devices

(5) Operation of rocket tubs hesters or rocket tempersture
sensing equipment in flight only

(6) Operstion of rocket package axtension and retraction gear
wher applicable, and operation of reckat launcher peppet
valves and plenum chamber doors

(7) Operation of rocket package or pod jettimen gear, if ap-
plicable

(8) Effect of blast, recoil load, vibration, and corrosion
om the sirplane structure, rocket tubes, mounts, and air-
plane companents other than arwament equipment located
in teat sectien

{9) Ease of loading rockets and servicing rocket tubes and gun °
camers

(1C) Safety features for loadiag rockets

(11) .3quib cheok after round is in place

(12) Nase of replacing rooket tubes and gun camers

(13) XEase of cleaning rocked tubes

{1,) REase of unlsading rocket

(15) ZEase of replacing reoket package or ped
L. SAMPLINO, INSPECTIOK, AND TEST PROCEKDURES

L.l Inspestion.- The gun, and 1f applioable, the rocket firing test

rig mﬁ%ﬁrﬂhn in the airplans and/or alternate installstion
shall be subject to inspection by suthorised Government inspectors. Tests
shall be conducted by the conirsctor under the supervision of the represent-
atives of Prosuring Agency expressly assigned for this purpose, and any
reports referred to herein shall be furnished te the representative, un-
less ctherwisa designated.

i@ Previous Acceptance.- Previous aceeptance or approval of material
or the release ol any design by the Procuring Agency shell in no case

be constomed ss 2 guarsntee of the acceptance of the finisbed product.

4.3 Tesat ?ort.«- Contractors shall furnish a tast report giving the
results o required to determine compliance with the requirements
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and tests speocified herein. Contractors not having laboratory facilities
satisfaotary to the Procuring Agency shall engage the services of a com-
mereial testing laboratory acceptable to the Procuring Agemey and capable
of oconducting tests to determins ocomplimpce with all the requirements and
tests contained in the specification.

L.l Purpose of Ground Firing Tests.- Gvound firing tests shall be
conducted by the contractor to prove as conolusively as possible to the
Proouring Agency that the installation will funetion properly during aer-
ial tests, to determine the dispersion of fire, vibrations and blast ef-
feot on ssscoliated equipment, and to determine the cyclic rate.

4.5 Servioing Wespons.« Guns, rocket equipment and weapon scoeascries
shall be serviced and malntained during the following tests in mocordance
with the approved methods for this type of equipment as outlined in per-
tinent Teohnical Orders, Teohnical Manuals and other like data-

L6 Number of Rounds to be Pired.=

Li+6.1 Qun Installations.- The minimum number of rounds to be fired
from esoh gun posltion shall be determined from the following table.

MINTMUM ROUNDS PER QUN POSITION
TYPE OF AIRCHAFT @ROUND TESTS AERIAL TESTS
(TEST STARD)
Interoepter 10,000 10,000
Air Superiority 10,000 10,00(_)
Fighter-Bember 30,000 30,000
Night intrudor 30,000 . | 30,000
Photo Heoconn Pighter 10,000 10,000
Esoort Fighter 10,000 10,000

L+6.2 Rooketry Installations.- The minimum number of rounds to be
fired shall Ge as herelpaftsr stated.

L.7 Gun Ground Mount Test.- A ground mount shall be constructed to
determine The oyolio rate of fire and the "Critiocal Gun Pull" of each
endurance gun used in the following tests. The mount shall be oapable of

specification and shall have approximately 26Q000 pounds per inch deflee-
tion. The ground mount shall be designed so that it may be adapted teo
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both conventional or ocontractor's gun mountings in the event that the
contractor designed mounting differs radioally from the convontional.
Provisions shall ve made for mounting a rigid sheet metal feed ohute,
having link relief asimilar to that provided in the airplane fesd shute,
whioh will allow gun feeding from either the right or left. The length
of the chute should be sufficient to contain 75 rounds of oaliber .50
linked asmunition or 30 rounds of 20mm linked smmunition or sufficient
to assure that weights will not toueh ground. (See L.7.3). Thia feed
chute shall be rigidly attached to the gun feedway or feeder entranse so
that the chute lies horizontal in the plane of the feed chute normal te
the gun axis. In the cmse cof the sproaket typs fesd mechanism, the
ohute shall be mounted horigontal and tangeant to the sprooket. A ball
baaring pulley shall be incorporated at the end of the chute farthest
from the gun. A oable to whioh calibrated weights can be attached and
whioh may be joined to the ammunition belt shall be provided. The oable
must be of sufficient length to prevent the weights from gontaoting the

117 A
118

L.7.1 Gun Adjustment.- Install new guns on the ground mount and
meke required adjustments in mocordance with the approved methods for
the weapon being used.

Li.7.2 Cyolic Rate Determination.- Determine the oyclic rate of each
gun and record data, see sample form Appendix A. A 20 round burRt shall
be used. A minimum of three runs shall bs made and the results averaged.
Care should be exercisad to maintain approximately the same barrel temp-
erature during these testa. (See L4.7.3.3). In the event that a contrac-
tor designed gun mounting of radiocal departure from the conventional is
being used in the type airplans under test, comparative oyclio rate teats
between the conventional gun mounting and the ocontractor type zun mount-
ing shall be conductsd. The contractor shall provide adequate recording
equipment.

L.7.3 Critical Gun Pull Tests.-

L4+7.3.1 Belt Length.- For each gun position determine a oconvenient
length of belted ammunition for the oritical gun pull tests. Convenisnt

length shall mean a sufficient number of rounds o belted ssmunition
threaded through the feed shutes of the actual gun installation to allow
tan rounds to be fired without the snd of the belt entering the ammuni-
tion box end of the feed ohute. Belt lengths sslected shall pormally
vary direotly with eash gun positicn as the feed ohutes wary in length.

L4.7.3.2 Belt Pull.~ From gun data, estimate the number of pounds
weight, to be added to the oable attached to the bslt required to deter-
mine oritioal gun pull. The term "Critical Gun Pull" is used to in-
dioate the point in pounda load on the smmunition belt at whioh gun.
fails to feed or the belt separates. Several trials will usually be




Downloaded from http://www.everyspec.com

=10~

MIL-F-7L17 (USAF)

cessary bsfors the s oritical gun pull figure is determined. The
belt pull of the Callber .50 M-3 and 20mm guna are rated at 35 and 70
pounds, reapeotively.

4.7.3.3 Warm Up.- For the oaliber .50 gun or others having an in-
ternal shuttle type feed where barrel recoil may effeot belt feed pull,
the following prooedure shall be applied. Warm up eaoh gun by firing a
total of 60 rounds immediately prior to the initial addition of weight
to the belt and the firing of the required ten rounds automatio fire for
the oritical gun pull test. If the oritiocal gunm pull testing and ayolio
rate testing on each gun is not oompleted once begun and the weapon is
allowed to oo¢l, an additional &0 peunds warm-up shell be required.

" Every offort shall be made to obtain and maintain the same gun bore temp-
erature in all guns tested for oritiocal gun pulle The 20mm gun with sep-
arate feeder does not require such prooedures.

Li.7.3.4 s Linkes.~ New belt links shall be used in each smmunition
belt when determining oritioal gun pull since some permanent deformatiom
ocours durling eash test.

L.7.3.5 Number of Hounde to be Fired.- One dummy round shall be in-
serted after the first 1O in the ammumition belts used in oritieal gun
pull tests to provide a poaltive means of stopping the gun. All addi-

PUP RS T G I § T " | FFIy R,
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4+7.%3.6 Records.- Data on oritioal gun pull performance shall be
recorded, see sampls form Appendix B.

L.7.4 Dispersion Tests.- New guns shall be mounted on the single
gun grourd mount and required adjustments made in accordance with the
approved methods, Eaoh gun shall be boresighted on a target at 1,000
inohes and the dispersion measured and photographed as found in the
applicable subparagraphs related to single gun dispersion. These guns
shall be designated as "Dispersion Guns" hereafter. A suffiocient number
of guns shall be tested to obtain the required number of guns for the
particular model airplane under test, each of which have a dispersion
equal to or less than that speoified for the gun. For the Caliber .50
¥-3 pun the reguirement is that all rounds of a ter round burst fired
automatioally at a target at 100 foot range can be enolosed in an eight
inoh diameter cirele. The 20mm gun will be oonsidered to have the same
requirement. Data obtained shall be recorded by gun number and install-
ation firing stand gun position assigned on forms provided, see sample
form Appendix A, for the guns seleoted for use in the subsequent dis-
peraion tests. No data on dispersion need be recorded for those guns
not used as "Dispersion Guns™. In the event that a contractor designed
gun mounting of radioal departure from the conventional is being used
in the type airplane under test, oomparative dispersion tests between
each gun mounted conventionally and then on the oontraster type gun
mounting shall be conducted.

4
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4.8 Installstion Piring Stand Test.-

Lie8.1 Gun Camera Tests.- The gum camers shall be operated during all
ground firing tests from the inswallation firing test stand in order to
determine the general operation ef the gun camera system, and to determine
the eoffeots of firimg-inourred vibration on ths resultant imags. Ths
target used for ground testimg may be the one used as the gun target. It
shall not be neaessary to hit the targets in these tests but only to in-
elude the target in the field of the camera. The guns shall be fired in
burats of not leas than two seconds duration (unlsss otherwise specified)
and the camera shall be set so as to provide three seconda of overrun.
The shutter speed ashall be set in mocordance with the requirements for
reduoing vibration sffects upon the photographic image, and the lens
aperture adjusted mooordingly. Film obtained when developed shall be
forwarded to the Proocuring Agency, with oomplete information ms %o the
leng aperture, shutter speed, overrun pericd, and frames-per-second set-
tings used, aa part of the required reports.

L.8.2 Installation Dispersion Tests.

L.8.2.1 Set-up of Installation FPiring Stand.- The firing test otand
shall be set up 1n level f1ight positlon. The dispersion guns, in order
to obtain data on gun mount asouraoy, shall be installed and marked as to
their looation in the installation. The guns shall then be boresighted
at 1,000-inoch range using e boresight target.

.;.

L.8.2.2 Targets.- Firing targets shall be installed and erosses plsced
on the targets EE correspond with the boresighting of oach gun using Gov-
ermment furnished boresighting equipment which is known to be acgurate

through prior lnspection.

L.8.2.3 Firing Sohedule.

L+8.2.3.1 One round shall be fired from sach "Dispersion Gun", one
gun at a time. This shot shall be marked and results photographed.

14+8.2.3.2 Twenty rounds shall be fired from each gun, automatic fire,
one gzun at a time and results photographed.

L.8.2.3.3 A cheok shall be made of the installation for tightness of
all guna, accessories, and mounta.

L.8.2.3.L, New targets shall be installed as specified above, and the
guns rebosesighted.

h.8.2.£§5 One round shall be' fired from each gun, in salvo. Mark
theas shots and photograph results. Each round from each gun shall be
identified by the appliscation of lithographic ink of different ocolors o
aid in gun pattern identification. o
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5+8.2.3.6 Twenty rounds shall be fired in salve, and results photo-
zraphed. Each gun shall be identified by the application of lithographic
ink to the projsotiles of the belted ammunition to aid in gun pattern iden-
tification.

4.8.2.3.7 Remove targets.

L.8.2.5 Target Analysis.- The following simplified reatangular system
for dispersion pattera analysis has been adopted as standard among test-
ing agencies. The steps for analysis of a 20 round target pattern are as
follown:

L.%.2.4.1 Through the center of the sxtreme left shot of the beat 80
percant group {80 peroent groups will be used throughout) draw a vertioal
ocoordinate Y.

Li+8.2.4.2 Through the center of the extreme lowest shot of the hest
%0 percent group draw the herirontal soordinate X.

4.8.2.44.3 Through the center of the extreme right hand shot of the
best B0 peraent group draw a vertical line intersesting the horirzontal co-
ordinate at point A as illustrated in Figure 2.

L.8.2.4.4 Through the center of the uppermost shot of the best X0 per-
cent group draw a horizontal line whieh intersscts with the vertioal coor-
dinate Y at point A and ocomplote the rectangular inclosure of the pattern
group as shown in Figure E.

j. @ o L C Mhmavneh +tha nas of twn maasursmsnts given as the width XA

LeLecedfej LilAVUERI Wwiiw Wwsw wa ¥ &
of the reotangle and the height YA, the area covered by the group is indi-
oated as well as the dispersion of the group both vertioally and horizon-

tally.

}.8.2.,.6 Both of these two measurements shall always be given as
pius quantities. :

L.8.2.4.7 Having determined the confines of the reotangle inclosing
the desired best peroentage of the target group, next draw the two diag-
onals. The interseotion of the disgonals shall represent the Center of
Impact Area and shall be used in the following steps to 1ndicnt;o thorbiu
of the group from the boresight point whioh is defined as the deviation
of the Bun.

L4.%8.2.4.8 Draw the X and Y coordinates through the boresight point.

L.8.2.4.9 Through the Center of Impaot Area draw a vertioal line whioch
interwects the horigontal or X coordinats passing through the boresight

——— e ———
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point at point B thus indioating by term XB the distanoce of the Center of
Impact Area laterally from the boreaight point,

Le%.2.4.10 In like manner, draw a horigontal line through the Center
of Impaot Area which intersgects the vertical or Y coordinete through the
botesight point at point B thus lndicating by the term YB the distance of
the Center of Impact Area vertiocally from the boresight point.

Le8.2.4.11 A1l four terms shall be presented as shown in Figure 2.

lie8.2314.12 In addition, it shall be nesessary to indicste the relative
location of the boresizht point from the pattern group or Center of Impact
Area by prefixing a plus or minus sign to the terms XB and YB when nsaces-
sary. When the boresight point is to the left of and below the target
group both of the terms XB and YB shall be positive. When the boresight
point is to the right of the target group and above both terms ahall be
preceded by minus signs.

4.8.2.5 Target Photographs.- In pho otographing targets, the reotangular
system scale 0af15rnte3 iR mils in accordancs with directions given in Fige
ure R and paragraph 4.8.2.4 shall be placed on the target to appear in the
photographed results. Bullet dispersions shall be recorded, sea sample
form Appendiz A. At 1,000-inoh range, the horigontal measurement in inches
shall be oonsidered as the mil dispersion in azimuth. Likewigse, the ver-
tioal measurement in inoches shall be sconsidered the mil dispersion in ele-
vation.

L.8.2.6 Rejections.~ Measurements obtained shall show no inorease in

dispersion due to gun mounts or &ll tests shall be suspended and the cause
detearmined and aorrested and the abova disnarsion tast rans

eoted the abhove disperzion test rep
L.2.3 Priotiona)l Losn in Feed Chutes of Installation.- Loss dus to
friotion im the ammunition feed ohutos ahall be determined as follows:

4.8.3.1 Guns to be Used.~- Mount guns which were previously oritiocal
gun pull calibrated (endurance guns) on the ground mount in the test stand,
and record their looation in the installation.

. L,.8.3,2 Cadle Rigging.- In the plane of the ammunition box end of the

feed ohute provide & means of attaching weights to the langth of belt pre=-
viously seleoted as convenient during the ground mount oritieal gun pull
tosts. It will normally be necessary to attach a cable to end of the belt
after fseding the belt through the fesd chute and then provide a hole in
the ammunition box through which the ocable will be threaded. The ocable
will then pass over a pulley placed at suffioient height that the weighta
oan be attached to the end of the oable.
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L.#& % Critisnl Gum Pull - Inztsllation.~ Determins tha oriticel

-"'""/'J e e e & .- =22CRL 8L 00aw lRVOINLIS Llla o

gun pull of eeoh waespon 1m the installetion when using the fesed chuting smd
proper warm-up of the guns az given in L.7.3.3.

Lie8.3.y Record of Results.- Reoord the oritioal gum pull and caloulate
and regerd the friotien loss for each gun on the form. (Seo semple form
Appendix B).

L.8.3,5 Positive "G" Celoulation.~ Using the longest length of belted
mhupition it is poasible to encounter fer eech gun position, detsrmine
the length ef belted smmunition in reunds upon whioh pesitive "G" forces
will ect without am equal end oppesite resction in other portions of the
belted sarmunition dues to these seme "G" foroes. Multiply the positive
limit lesd figure for the airplane under consideraticn by the weight ef
this length(s) of belted smmunitions Compare this figure with the oriti-
oal gun pull determined in L,8,3.% sbove, Caloulate ths differance as-
signiag s sign + or - with respect to the oritical gun pull figure {grester .
than or lass then the CGP) determipmed in L.8.3%.3 and reosord on the form,
sea sample form Appenmdix B,

Le8,3,6 Negative “"G" Calculetiems~ Determins und record ln the seme
manner as the positlve "GV ocaloulation, L.8.3.5 sbove.

L.8.3.7 Rejeotionse= In tho event that the positive snd/er negative
"G" oaloulations ere greater than the criticsl gua pull in amy gun position
jn the instellation, the contragoter shall reduce these figures below the
oriticel gun pull figures through redesign to reduce friction loms dus te
feed chuting, ete., or by the use of aseist fead devicese The contrester
shall repesat such portions of the oritiecal gun pull testing as te¢ demew-
strate this reduction after redesigm,

L.8.)y Installation Cyoclie Rate Testss

Le8.4s1 Cyclio Rote Determinetiom,- Using three 20-round burats, de-
termine the oycllc rets of esoch gun mounted in the test stamd and regerd
data o8 indicated in the sample ferm Appendix 8. Care shall be taken te
maintain approximetely the ssme barrel temperature sa found im previcus
oyolic rate tests. (See L.7,2).

Le8.4.2 Rejections.- The oyolio rates of each gum, whether fired frem
the gun ground mount or the test stand, shall net very more tham t+ 5 pere
oent as ccmpared to the seme gun mounted conventienally on the ground
mount by reecon of feed er ejectiem, blast tubes, ot ceters, excephio
whers gun boosters sre instelled in the insteliatien, When boosters form
o part of the installationm, theoyclic rate of each gun must not vary

mere then t 5 percent ss ocompared to the same gun mounted conventionally

on the greund mount without booeters. In the event that ths oyelic rates
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exseed the tolerances above, the test shall be suspended, the cause de-
termined and ocorrected and a new series of oyolio rate tests begun.

L.8.5 Bndurance Firing of Installation Stand.

L1+8.5.1 Number of Rounds to be Fired.- A minimum number of rounds as

noted in L6 shall bs fired for bursts of thrse to four seconds followed

by eooling pericds of at least three minutes duration. The installation
should be oheoked periodioally for tightness. Any malfunction or stoppage
ahall be recorded and photographs taken whan possible. Except where
speoifioally noted otherwise, guns shall be fired in salvo during these
tests. Rounds fired for dispersion, oritical pull, and oyelic rate will
be ecounted in the total rounds to be fired.

L.8.5.2 Number of Stoppages.- There shall be mo gun stoppeges or
stoppages chargeable to the installation under the conditiona given above
in less than 5% of the total number of rounds required in L.6.

L;.8.5.3 Keoords.- For the purpose of tabulation, emch separate load-
ing of the ammunitlon boxes shall be oonsidered as a separate test. These
tepgte shall be recorded as indicated in sample form Appendix A.

L+.8.6 Intemediate Dispersion.- Intermediate ground dispersion tests
shall be performed after approximately 50% of the total number of rounds
required have bvesn fiked. These tests shall be in acoordance with appli-
oable paragraphs above using the respeotive "Dispersion Guns" for each

gun position,

rm

L.8.% Maintenanoe Time Siudy.- During the tests, the
- 4

2% ceman Wam marahle Faudld

tiona will oe simed USLAE VWO WED IoRs0Nac.y familiar with

tion and equipments

follewing ope
h the install

(1) Time required to oompletely load the teost stand with the
full load of ammunition .

(2) Time required to remove and replace all guns

{3) Total time required to prepare the installation of the test
stand for another mission. That is, total time tc open doors,
remove guns, load smmunition boxes, replasce guns, and ready
for firing and olose gun bay doora

(L) Time taken to adjust gun aligmment
L.8.9 Rejeotions.- In the oase of struetural failure, or the oraoking,

warping, ohlpping, #t ceteras, of any somponents of tho fixed gun installa-
tion during firing of the test stand, tho test shall be discontinued. The
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teat stand

a design change in volume production of aircraft and a new test begun.
However, if other than structural failure occurs during the final 50% of
the rounds to be fired in a test on new model aircraft or succeeding
models therecof ln whieh the fixed gun installaticn has been redesigned

or any alternate installations, the test may be completed with cr without
temporary repalrs prov¥ided the first model airplane squipped for gun-
nery incorporates permanent chanpes of design as a result of study of
these failures. The firsat wodel airplane equipped for gunnery in any
cagse shall satisfactorily complete the aerial firing test specified

herein.

2ll he reraired in 2 manner wikalh w1l ~Alasalv annenrimeota
1all be repgired 1In g manner whigs 11 Cclogely gpproXximate

L.8.10 Report on Installation Firing Tests.- 4 complete report cover-
ing the entire ground test shall be prepared and submitted to the Procur-
ing Agency, prior to aeriml test of the airplane. The reports shall show
the total stoppages for each gun position of each type encountered during
the test as well as failures and cause thereof and corrections of install-
ational components. During the course of the tests partial reports shall
be submitted when tests are one-quarter, one-half, and three-quarters
complete. A separate reporty showing an accurate record of parts failed
or replaced will be submitted to the Procuring Agency within 30 days of
completion of the ground firing tests. This report will be used for pro-
visioning purposes for ihe subsequent aerial tesis and for production
aircraft.

L.8.12 &ﬁl_& Yorms.~ Sample forms to be used for recording data, ses
Appendix, sha completed to include g11 information obtained during

the ground firing tests. New or additionsl forms may be provided by the
contractor if desired providing all presently requested information is
included.

4.8.12 Disposition of Installation Test Section.- Upon completion of
the ground Test, Instructions as Yo dispositlion of the test stand will be

obtained by cemmumicating with the Frocuiing igency.

L,.9 Aerial Gunnery Tests.

4.9.1 Preliminary Steps.- Aerial tests shall be conducted in the
following manner using the sirplane designeted by the Procuring Agency.
This will normslly be the first airplane equipped for guanery.

4.9.1.1 Airplane Selection.- The controctor shall be required to as-
aure that the test alrplane designated is complete with respect to the
armament installatiem, amd includes all changes determined necessary from
firing the test stand. In addition, any airplane produced aiter that
which is used for asrial firing tests shall have an armament instsllation
of the same conformation as that which has successfully completed aeriasl
text firing. All aircraft equipment, such as instruments, radie, et
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asetera, shall be in operation during all zun firing in order to determine
sffeoct of gun vibration, ete., on this equipment,

4.9.1.2 Boquiremsnts.~ The gensral requiremsnts for the merial firing
tests are as followa:

449:1.3 Guns.- The guns seleoted for the asrial tests shall be those
which have at least the minimum belt pull established by the Ordnence Dew
partment, to bs determined by conducting critiocal gun pull tests on a
ground mount as in 4.7.

4.9,1.4 Loading.- In firing the guns in flight, each gun shall be '
loadsd with a Tull load of ammumition prior to each flight. If stoppages
caour, the firing will continus with the balance of the guns until it 1s
no longer possible to fire.

4.9.1.6 Dispersion Tests.- Install "Diapersion Test Guns® previously . |
calibrated on a ground moun¥ in the airplans, place the airplane in flight ‘
attitude as noted on the harmonisation target prepared for model airplane,
and oonduot dispersion tests as noted in pertinent paragraphs above.

4.9.1.8 Funotional Cheok.- At lesast one load shall be fired on the
ground prior o merlal Ilight in order to cheok general funstioning and

44942 Number of F“F_‘“" A sufficient number of flights will be made
to prove the gun allation in various attitudes of flight, It is us-
ually possible to fire the guns during approximately six maneuvers per
flight, firing ons three-second burst per maneuver and Booling the guns
for three minutes betwsen bursts. The oontractor shall limit the aerial
teat firing to ons flight for sach oondition. In ths avent of a malfung=-
tion the f1light shall be repeated.

44943 Bumber of Rounds.- After satisfaotory oompletion of the aerial
tests as outlined below, the airplane shall be flown and firdd or ground
fired at the disoretion of the procuring agency a sufficient number of
rounds to equal the required minimum as set forth in 4.6,

4,9.4 Alroraft Speed and Altitude.- At least B0 percent of the aerial
gum firing » e Ilown at or above 80 peroent ¥V maximum. Subjeot to
such oonsiderations as safe maneuvering altitudes, gun firing rangs res-
triotions, fuel consumption, ete., the ailroraft shall be flown snd fired
at altitudes where the maximum "Q" effects are obtained, where Q= zﬁ}ovz.

P = denaity and V £ airoraft velooity.

4.9.5 Qun Chargers.- Electrical oontrol oircuits for automatic gun

chargers will be rendsred incperable and cther typs shargers will not be

used during flight in order that gun stoppages oan be properly analysed
during ground inspeotion following the mission. The charger system shall
be complete, howsver, with ohargers attached to gun and compressor running
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and/or storage tanks filled. During ground loading operations, the charger
should be used in order to simulate actual opersting conditions.

4.9.6 Miléd Maneuvers.- The guns shall be fired at @ medium &l titude of
1,000 to 10,000 feet during the following maneuversg

(1) Stesp c¢limb
(2} Steep dive
(3) From level flight to right turn
(4) From level flight to left tum

(5) Repsat the sbove maneuvers until ammunition is expended

14.9.7 Medium Maneuvers.- One flight shall be flown as follows:

(1) Diving turn to right

(2) Diving turn to left

{3) Right verticsl turn to level

(L) Level to right vertical tumm

(5} Llevel to left vertical tum

(6) hepeat the above manesuvers until ammunition expended

4.9.8 Sevare Msneuvers,

L,.9.B.1 Positive "g" Maneuvers.- One flight shall be flown with gun
heaters used 1T desired. A& Tull complement shall be fired wherein all or
a part of sach burst occurs within 1/2 "G" of the maximum "G" loading of
the aircraft and during the following maneuvers.

(1) Right turn
(2) Left turmn

{3) Straight pullouts
L,9.8.8 Negative "G" ianeuvers.- One flight shall be flown
Gun heaters shall be used as desired, Full cumplement to
second burats during pushovers whioch subject the airplene to negative one
(-1.0) "g" loads.

el LA smamer b

g‘l—
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4.9.S Combat Maneuvers.- One [light =hall bs flown as follows: Gun heate

ers shall be used as cesired. Maneuvers for wnich any type aircraft was not
designed shall not be required.

(1) Left spiral

(2) Right spipal

(3) Severe slip to right
(4) 360 degres roll

(5) Chancele to left

(6) Chandele to right
(7) Imrelman

{(8) Severe slip to left

(9) Loop

L,.9.10 Night Flights.- At least one gunnery and rocket firing mission
shall be flown at night. A report on the amount 2nd adverse effezts of gun
flash and rocket blast and flash on the pilot's ability to msintain night
adaptability shall be made.

4.9.11 High altitude Flights.

4.9.11.1 Gun Heater Flights.- One flight shall be made with gun heaters
on throughout tests as desired. Prier to firing the guns, the installa tion
shall be prepared by flying the aircraft for thirty minutes at an altitude
that will give a temperature of =17.8°C (0°F) or lower in the surrounding
air., The airplane will then be flown in a rapid descent to an altitude
where the temperature 1s at leamt +10°C (+50°F} and be flown at this alti-
tude and temperature for 30 minutes. The aircraft shall then be returned
to an altitude where the smbient temperature ia at least -17.8°C (0°F) and
flomm for thirty minutes, The aircraft shall be flown to &s near its ser-
vice ceiling as practicable during this final thirty minutes and upon com-
pletion of the required time the guns shall be fired during medium maneuvers
as described in 4.9.7. If flight time requirements cannot be met, landing
and refueling will be permissible after the first portion of flight, thus
eliminating the low altitude portion of the flight. If gun stoppages occur
due to low temperatures, the cause will be determined, correcticn made, and
the flight repeated.

L.9.11.2 Gun Charger Flights.- (ne flight shall be made with gun heaters
on throughout as deslred.” The gun charging system shall be in operation.
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Cuns shall be ready for firing but round will not be in cheamber. Ammuni-

tion belt shall be loaded with 2 dummy round sfter every 50 rcunds of live
ammuni tion. At a safe epltitude after take-off, chargers will be operated

to load guns. Prior to firing guns, the airplane shall be flown, first at
high altitude, then low altitudo or landed, then flown at high altitude,

2171 22 Aamandbad 4w na Yo T -l{ [ S E TR A e P .
aii &8 GescCriuved in yu;-;appu 0078, 1A UalliWUuLLYy OCGCUrE J..l:l bull'gll.‘l’ ‘WII'

the cause shsll be determined, the condition corrected and the flight re-
pﬂatedo

L.9.12 Camera Flights.- When practicable at some time during serial
tests, thre be made at ground or water targets to record gen~
eral functiocning and possible wibration of the gun sight aiming point can~
eras installation while firing the guns in bursts of not less than a two
second duration and with the camera set sc as to provide three ssconds of
overrun. The shutter speed shall be set in accordance wish the reguiyssents
for reducing vibration sffegts on the phetographic imsgo and the lens aper-
ture adjusted acoordingly. (hlssa am wpprowed Starget is available, tbe

shall ba fabtricated as shown in Mgurs 3 and shall be mownted on s
suitable frace and/eor raft provided by the scontractor. It shall not be neces-
sary to hit the target during these runs but only to include the target in
the field of the camera. Fllm obtiined when developed shall be forwarded
to the Procuring Agency with information as to the number of frames per
second and aperturs used as a part of the required reports.

L.9.13 Other Flight Test Observations and Investigations.

4,.9.13.1 Observations.- During the flight firing test, the following
applicable polnts shall ba reported upom

(1) Handling qualities of airplame for gun aiming
(2) vVision over nose, searching, sighting, et cetera
(3) Effect ¢f firing on airplane condrel

{4) vibration of sighting systea

(

A%

) Operatien of sighting system
(6) Position of si;ht head and confort of sighting pesition
(7) Operation of sun screen (if supplied) and sight controls

(8) Fumes in cockpit or compartments, and carbon monoxide con-
tamins tion

(99 Visibility during night firing and effect of flash
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(10) Security of all armanent instgllation ftems and amount of
Wear

{11) Damage to airplane by case and link ejection
(12) vibrations of inatruments

(13) Effect of firing on other airplane components, radio com-
peos, redio, attitude gyro, et cetera

4.9.13.2 Temperature Survey,- As soon as possible during the course of

the aerial firing tests, wnless otherwise specified, a comprehensive tempera-
ture survey shall be made of those areas of the aircraft other than the cock-
pit in which sight and redsr equipment are located, These data shall be ithe
subject of a separste report to the Procuring Agency.

14.9.1); Final Disrersion Testa.- After completion of the serial tests, a

final dispersion test shsIl be accomplished using ;dispersion" guns as speci-
fied in the pertinent paragraphs above.

L4.9.15 Rejections.- Any structural failure occurring in less than 60%
of the total number of rounds to be fired shall te csuse for rejection of
the installatian and shall require that all aerial tests specified herein
be repeated, or at the discreticn of the Procuring Agency, all tests be re-
peated after satisfactory redesign, Items subject to wear such as gun mounts
and electricel components of the armament system shall not have to be re-
placed in less than 50% of the total number of rounds to be fired.

4.9.16 Report of Aerial Qunnery Test.- A complete report covering the
aerisl pgunnery test shall be prepared for transmittal to Procuring Agency.
The report shall show the total stoppages for each gun position of each
type encountered during the test. In addition to those places where speci-
fically npted above, photographs shall be taken of all phases of the ground
and air firing tests, where practicable, showing malfunctions, stoppages,
breakages, et cetera, of all features of the armament installation. Par-
tisl reports shall be submitted when the tests are one-quarter, one-half,
and three-quarters complete. A separate report showing an accurate record
of parts {alled or replaced will be submitted to the Procuring Agency within

30 days of the campletion of tesis to provide provisioning date for pro-
duction elrcraft.

1;.9.17 Adircraft Disposition.- The sircraft will be referred to the Pro~
curing Agency foer further testing.

4.10 Rocket Firing Tests - Oround.- Ground firing tests shall be con-
ducted by the contractor to prove as conclusively as pomssible to representa-
tives of the Procuring Agency that the inatallation will function properly
during tests, to determine the effect of blast and the cycllc rate of
rocket firing.




~ structure and rocket retaining shear wires. The test shall be made with
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4.10.1 Air-to-Ground Rocketry Installation.

4.10.1.1 Preliminary Steps.

4.10,1.1.1 Inspection.- The rocket launching installation shall be in-
spected prior to mounting the aircraft on the test rig as follows;

(1) All etrouite checked simultanecusly with standard circuit
testers, Type B-1 or B-2

(2) The opsraticon of each arming solencid checked

(3) Theeequence of operation of the intervalometer tor rocket
firing checked, to insure that the proper sequence is ob-
tained

{4) ZLaunchers for fin atabilized 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 airplene model specification within tone degree

(5) Any initial mal-alignment of mounts recorded in addition,
the distance between the front and rear mount at each sta-
tion shall be recorded. This distence shall be measured
paraliel to the rocket centarline, between surfaces on
front and rear mounts which limit rearward movement of the
lugband and fin

;.10.1.1.2 Rocket Arming and Maintenance Time Study.- The following op~
erations shall be timed using two operators reascnably familiar with the
instsllation and equipment; '

(1) Time required to load all rocket firing fecilities with @
full lced of ammunition

(2) Time required tc remove and to replace sll quickly removable
type launchera, if applicable

{(3) Total tize required to prepare the airplane for a complete
rocket mission using & pre-established checking snd leeding
precsdure

4.10.1.1.3 Taxi Tests.- Taxiing test shall be made over rough, sedded
terrain with a Full Ioad of rockets to determine the <fect of repeated
shode loeding in the verticgl (and fore and aft) direction on the mowmting

full weight dummy rounds. If an alternats design exists which results in
a more extreme loading condition, both the normsl and alternate conditions
shall be tested, Taxling shall be conducted st a minimum spsed of 25 mph
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for a total of 15 minutes. The rockets, rocket installation and all com-
ponents which might be effected by the rocket installation shall be inspected
for distortion or feilure at the end of 5, 10 and 15 minute taxiing periods.
In case of necessary redesign, the entire test shall be repeated. lLeasure-

ment shall be mede cduring taxiing of the maximum increase and decrease of

the distance between front snd rear mounts, where applicable. Alsc, measure-
ment shell be made during extreme loaded condition, at those mounto,deemed
most likely to ive maximum deflection, and shall give linear displacement
between front and rear rocket attachment points., Adjustment of the rocket
lug bands in this, and succeeding deflection tests, shall be such as teo

not restrict the relsative movement of the front and rear mounts.

4.10,1,2 Ground Firing.- To assure, insofar as is possible, troublo free
aerial tests,” the lollowing ground tests shall be ccnducted with the air-
craft mounted in the test rig:

(1) HNumber of Rounds.~ A minimmm of five rounds fired from each
Inunching position exceopt when instslled in such a lecation
that blast effect might injure an important structure or con-
trol surface., ' In such cases, a minimum of 10 rounds shall
be fired. When "Double Shot"™ rounds are carried a minimum
of five rounds shall be fired from the lower pesition in add=-
ition to the five or ten rounds, os the case may be, fired
from the upper pcsition., Firing tests shall commence with the
intervalometer in the "Single® position and conclude with two
full complements of rockets with the intervalomster in the
“futo" positica.

(2) Cyclic Rato.- The cyclic rste of fire checked and recorded
on autamatic (package) type launchers if applicable, A mini.
mua of 20 rounds shall be usod to determine this accurately.

(3) Inspection for Damage.- For wing mounted rocket installatiens
the ;fanaIng gear ad flapo operated through three comploto
cycles upon completion of the firing on tha teot stand ocmooth
operation without any binding chargeable to rocket firing

shall be obtained.

(3)b Dafloction of Mounts.- Wharo design of the axternal mounts
Ts such that multiple rockets are supported by ono framwwerk
which in twrn is sttachod te aireraft structuro, measuro tho
maximun incroase snd dogroaco of the diotanco batween fromt
and rear supports of o rocket adjacent to ono bolng fired.
kossuroment shall bo made o% ths position deomod most likely
to give maximum deflection, and sholl givo linear displace=
mont botweon front and rear mount rockot attachment pointo.

4.10.1.3 Rejostions.- In the case of structural failure, warping, cruck-
ing, or tho eEﬁ‘-m ohlpping svd corrosion of finish of any ocmpononto of
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ke rocket installa tion or of the airplane durlng firing

ths toest shall be discontinued. Corrective measures shall be taken which
will elowely approximate a design change in volume production of aireraft
and the ground firing tests repeated, Photegraphs of all defscts shall be
takan and the remediasl sction described in detail.

1;.10.2 pair-to-Alr Rocketry Installation,- Ground tests shall consist of
firing from the test stand, and Iiring Irom the actual article prior to
aerial tests. The test procedure shall be as follows:

(1) Number of Rounds.- Fire one full load in the arrangement and
¢yclic rate anticipated for flight tests. In addition, with
rockets at +120°F, fire one full load at maximum rate. Load
dummy rcunda in all tubes not under test in order to simu-
late the remainder of the load and to allow a check for pos-
sible jamming by debris from rockets alresdy fired. Fire a
total of 20 rounds in the most critical tube and in any other
tube(s) deemed advisable for structural, functional, safety,
or other considerationa. The quantity of 20 rockets may in-
clude all the applicable rockets flred in the above prelimi-
nary tests.

(2) Cyclic Rate.- During full load ripple firings, mark rounds
ﬁ!m each salvo distinctively and determine tentative eyclic
rats.

(3) Ballistics.- A seriss of 20 rockets is to be fired from one

on a range instrumented for acceleraticn and velocity

tests. This test is required for any novel tube configurs-
tion for which data are not available.

(4) Sorvici_ni Testa.- Using dusmy rockets and with the werking
surface in & horisontal positicm, determine the time for
following:

a, Iﬂld rock.“

b, Unload rockets

¢. Replace cne rocket

d. Replace one rosket tube

e. Replace one launcher firing mechanisam

f. Clean all rocket tubes

g. Beplace gun sight aiming point damera (when used)

h, Raload gun sight aiming point camera (when used)

1. Boresight gun sight aiming peint camera (whem used)

J. FReload by replacing rocket package or pod with loaded
rocket package or ped

% ﬂi-.nl- rockst f‘lcﬂna cimmuit
L2 A W aidg d-lwu-a.-
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4.10.2.1 Alreraft Oround Test Procedure.- Secure the aircraft
apainst recoil loads and elevate the centerline of the tubes to a mini-
mum of 5 degrees nose up. Start with the maximum safe number of rockets
and gradually increase the number loaded and fired until it is assured
that a complete load may be safaly fired. Fire two such full loads in
the arranpement anticipated far combat. Fire one full load of rocketa
at an operating temperature of 120°F, Load dummy rcunds in all tubes not
under test in crder to simulate the remainder of the load and to allow a
check for pessible Jamming by debris from rockets already fired. Fire
a total of 2 rounds in the most critical tube and in any tube(s) decmed
advisable tor atructural, functlonal, safety, or other considerations.
The quantity of 20 rockets may include all the applicable rockets fired
above.

L.11 perial Wogket Firing Tests.
4.11.1 Adr-to-Ground Rocketry Installation.

MIL-F-TIA7 (USAT)

L.11.1,] Prelimirary Steps.- Prier to aerial rocket firing, a flight
test shall be conaucﬁs ﬁfﬁ ;ull load wnder combat maneuvers. These

maneuveres shall impcse on the zirplane 50 percent of the ultimate vertical
and horizental load factors, including such combinations of vertiecal and
side loeds and of air and inertis loads &s shall impose maximum loade on
the rocket installation. In addition, rocket installation shall be pub~
Jected to qulck reversal loads by s rapid series of a minimum of five yuw
and five pitch maneuvers. As described in parsgraph 4.10.1.3 ebove, in
\ o the event of failure, the test shall be repeated following corrsctive
“u“- "

L.11.1.2 perial Firing.~ The following serial tests ohall be conducted:

{1) MNumber of Founds.- At lesst tem rounde fired fron each
. event ef "doudble shet" installations,
five rounds shall be fired frea the lowor position in addi-
tion to the 10 rounde from the upper position.

(2) Maneuvers.- Twe full complements fired singly during lewel
th the balance fired in ripples during dives of

0 degrees to 35 degrees. In the event of malfwncticn, not
dus to faulty rockets, the causa shall be detersmined and
corrected and the installatiom retested watil thres sddi-

tienal full cemplements, ene fired simgly, have been fired.

3) @. Owss with Reckets.- In aircraft where applicsble to
asswe ho rlerences in roeket fire dus to machine gma
operstion, at least one full complessnt of ammunition fired
from esch gun in the air while dumay rockets sre installed,
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The reckedd esad the launching installstien shall be im~
sposted upon oempletien of the gum firimg teat amd the
result reserded,

Lellole3 After Pirllilnluren atss= Ia erder te determine if permam-
ent pot haa tekem place due te Zir {ng -nd/lr maseuvers ¢f external type

1a --Inm- +ha fallawips measitramant 2ll ha ma adas

ah
ans

(1) Reoket Meunt Deflestisns.= Recerd differsnee betweem the
meaximm and the minimum froat-te«reer meunt distsncos ss
reserded ia paragrsph 4.10.1.1.1,

(2) Cemparison with Pre~Firing Messuremsntse= Determine larg-
) ost of the values of lnoreases of dletamoes between frest
and resr meunts, as reeorded above L410.1.1.1, 4.10,1,1.3
and L,11.1.3. The Bargest desrease valusas of diatanes
shall slse be determined,

(3) Limits,= The erithmetic sum ef the three values recorded
T sooer danes with L4.11,1.3(1) emd L.11.1.3(2) shell be
leas thos l/h insh, in erder te insure prepse tatoation
of the reoket in the meunts.

Dada okl a = I the sum eof the thres walues 01“2 showa

1.} catiaons, ’
IV B W WA W -

v mﬁ or grester, the meunts must be redesigned,
Recengideration of meunts exeseding this pormissible value
enly slightly, msy be gaimed by the demtraster sutmittiag
e the Precuring Agemoy & Yest repert giving full partieu-
lsrs of thosextemt of exeess varistiem, sad cenduetimg sueh
sdditiensl tests ss deemed necessery by the Frecuriag

Agenay,.

Lellsl.y Resket Job¥ison Tostse= All jJettison devices shall be cheeln d
in flight s fellewsy

(1) Rookets jettigened im level fiight by tho mermal cockpit
sentrels at cruising speeds

{2) Reokess jettisemed while airplame is ia & mimimum pulleud
of 2 go Deudble reunds shell be tested where spplieable,

(3) Pull weight dummy reunds on jettisea %ssts, ualoss live
reunds ssn be safely drepped sad subsequently resevercd,

(L) 4 full lesd of reskets for essh Sest desoribed above,

2 = ol _1 A

jselle1s5 Reokes Flight Tesds Obssrvaii = During %he serisl Tirisg
tests, the fellewing lpp!;el“. peints isnf a reperded upens

GFO B08377

O U — -
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{1) Fiight characteristics of airplane with lsunchers and
rockets installed and with lawnchers only

(2) Effect of "Single" and "Aute" firing on airplane control

{3) Handling of aireraft if an unaymmetriecal recket loading
is obtained through o normal firing whea applicable

(L) Security of all rocket inatallatiom items and amount of
wear, failure, or distortion during test

(5) Ease of loading and servicing rocket launchars
{6) Ease of removing and reinatalling rockets and launchers
(7) Operation of oll ncceas doors and fgstening devicaer

(8) Durability of blast tubes and fairing through expected
firing life of the airplane

4.11,1.6 Rejections of Rocket Installation.~ After satisfactory com-
pletion of rocxket firing tests as specified above, a complete inspection
shall be made, Mkejor structural failure or excessive malfunction due to
the installation shall be cause for rejecticn of the installation and shall
require that all aeriel rocket firing tests specified herein be repeated,
or at the discretion of the Procuring Agency all tests be repeated after
satisfactory redesign.

4,11,1.7 Reporf of Rocket Teots.- A complete repcrt covering the entire
rocket firing testa sha s prepared for transmittal to the Procuring
Agency. The report shall cover malfunctions, taxiing results, flight man-
euvers 2xecuted and results, design changes required ap a result of firing
gnd any othar dats pertinent to the installation obtained during the tests.
In addition to those instances specifically noted above, photographs shall
be taken of all phases of the rocket firing tasts showing in particular,
blast effect on all airplane surfacas.

4.11,2 Air-to-Air Rockeiry Installatiom)

L.11.2.1 Preliminory Maneuvers.- With full leoads of dusmy rounds per-
form the following maneuvers; (Inspect the pAructure end installation at
the completion of the tests.)

{1) Aerial Tests (¥ild)}
8. Level flight to right turm

b, Level fiizht to left turn
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(2) Aeﬁl Tests(ledium)

a4, Diving turn to right

b. Diving turn to left

c. Right vertical turn to level

d. Level to right vertical turm

e. Level to left vertical tum

(3) Aerial Tests (Sewers Position “g'):

a. Pull cut within 1/2 g of maximum positive limit g load-
ing eatablished for airplane

(L) Aerial Tests (Severe Negative g):

n. Pushover as close as possible to the design negative g
for the airplane

(5) derial Tests (Sewvars Combat Hansuvers):

8, Left apirel

b. Right Spiral

€., Severe slip to right -
d. 360 degree roll

es Chandelle to right

f. Chandella to left

g+ Immslman

b, Severe slip to left

i. Loop
J. Mough texiing tests with rull load of duamy rockets
inatalled
(6) Aerial Teats Iith hch EBxtended lhnn A nubh = Repeat
the above maneRvers on, & 000 fout

altituio and 100 percent V ux., oxund the rocht package t.hroush aix cycles.
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Le1l.2.2 Aerial Firing.- The follewing aerial tests shall be conducted:

Lell,2.2.1 Dispersion lests:

(1) Structural and Aerodynamic Dispersion.- Determine the dis-
persion caused by structural and aerodynamic effects of this
installation. [his test is to be performed over a suitably
instrumented 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 tested for each pair of rockets fired are to be located
symmetrically about a vertical and/or horizontal centerline,

eontingent on the configuration of the installation.

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

Lell.2.2.2 Firing i

(1) Fire one full lecad in a steep dive and one full load in a
steep climb

(2) Record as much vallistic data as pmsible during this series
of tests by ground camera and gun sight aiming point coverage

2.3 Night § 1r1ng Test.— fire one full load of rockets at night
e a cts of rocket blast on pilot's ability to maintain night

== "4

L4e1ll.2.3 Defects.~ In the event of structural or functional defects

during any part of the above tests, repalrs whlch dupllcate productlon

ch
co

be
fi
te

anges must be made. The number of rounds previously fired may not be
unted in life test. :

4.11.2.4 Reports.- A complete report covering the entire test shall

forwarded to the Procuring Agency. The report shall show total rounds
red per tube, number and type of malfunctions, firing pattern, dispersion
sts, flight maneuvers executed and results obtalned, design changes re-

quired as a result of firing and any ‘other data pertlnent to the installation

ob

dl

tained during the tests. All reasonable photographic coverage will bé

“Am -1

ratigea.
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5. PREPARATION FOR DELIVERY, - Not applicable
6. NOTES

6.1 The following information may be used by contractars and inspectors
in testing armament equipment in aircraft,

6,2 The reaquirements given hsrein deacribe the mammer in which com-
pliance with paragraphs F~9 and F-13a{2)(c) of Specification R-1800E, para-
graphs P-2¢c and F2d4 of Specification R-1803-9A, paragraph D-l; of Speclfica-
tion C-1803-B, and Sections 21 and &5 of Mamual 80-~1 "Handbook of Inetruo-
tions for Alrcraft Designers® can be dsmonstrated.

6.3 Major structural failwre or excessive stoppages due to design or
equipment installation during any portion of these tests ghall be cause for
rejection of the installation and may require that all asrial tests of thla
specificationte repeated at the disoretion of the Preocuring Agency, As
required by the Procuring Agency, any or all of the tests are subject to
be repsated after satisfactory redesig,

6.4, Minor treakages or malfunotions should not exoeed, in the opiniom
of the Procuring Agsncy, everage breakage or atoppage encountersd in pre-
vious test model aircraft of the gensral type pressntly baing tested. Un-
satiafactory operation may be cause for repetition of aerial tests of this
specification after satisfactory redesign.

6.5 Other Armssont Testn.- Engincering tests shall be conducted in
addition To Lfmament teste on production quantitiss or alrcraft as specifisd
in other publications and shall not bs oonducted concurrently with armsmant
tasts on produstion quantities of ailreraft.

PATRNT NOTICE: When Covernment drmvings, specifications, or other data
are used for any purpose othsr than in comrmeotion with a dofinitely related
govarnment procurement operation, tho United sStates Oovernment therely in-
curs no responsibility nor any obligation whatsoever; oxd the fact that the
Qoverrnment may have formulated, furnished, or in any way .supplied tho said
drawings, spocifications, or othor data 1s not to bo regarded by implication
or otherwlss as in any manner licensing the holder or any other person or
corporation or oonveying any rights or parmipsion to manufucture, uso or
sell any patented invention tlmt may in any way be related therste.

08/beh
WCEQF
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Appendix "A" (Cont)

BALFUNCTION S00%

Types Function
naM Guns or Ammunition
nwpn Feeding equipment
ngn Tjection equipment
upn Charging mechanism
g Solenoids, etc, equipment
npn Handling of equipment
nge Mounting or Structure
MR Miscellaneous or undetermined
ngK"  Denotes fired out

Number malfunctions numerically

Examples: OK ~ Fired out
B2 ~ Booster motor burned out .
D10 ~ Charger cable fouled bolt recoil

Following analysis and the assignment of a number, additional malfunc-
tions encountered which are analyzed as due to exactly the same cause shall
carry that same number, regardless of gun position, that is, No. B-2 may
appear several times throughout the record when several burned out booster
motors are encountered. A separate "Tegt Legend" shali be attached to the
test history record to explain the coded malfunctions and shall show the
conditions which were found in the installation during the analysis which
led to the conclusion that the malfunction was due to a certain cause.

Examples:

F-1 Gun was not charged before take off due to oversight. Three
hundred rounds (full load) remained in ammunition container.

A-1 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.

A-3. Blown primer cup during cook off. Next round had light
gtrike due to primer cup brass in firing pin port.

When guns are removed and cleaned, gun component parts changed, gun
mounts tightened, cracks are found in the installation, et cetera, these
shall be indicated by a series of ™Notes" in numerical order as encountered

and shall also be attached to the test history record. When identidal work
is performed on the installation this fact shall be indicated by the same

note number.
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- Appendix "A" (Contt'd)

Examples;:

Notas

1, Pessder replaced -~ was inocorrectly assembled.

8, Quas removed, clsaned, recoilesd and reinstalled ~ no parts

replaced

Upon completion of the ground or aerial portions of the acceptance tests,
ths total number of malfunctionz of eech type shsll be determined and for-
warded as & summary as & portion of the required reports.
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APPENDIX "A"
KIL- F-7417 (USAF)
CYCLIC RATE TEST

Type of Timing Deviom

Adrplane:

Gun Gun Gun Config- No. of
Fogi=- Num= | uratlon - Rounds Rounds Per Minute
tion ber Ground ground Mount mwuwwwwwbpm.. Difference

Mount

Rounds Percent

(Ses Note

belaow)
NOTE: Indicate use or non-use of barrel sleeves, chargsrs and other accessories normally used on the

weapon ir the airplane inestallation,.

NOTE: Gun positions shall be mmbered commencing at the airplane center line as R~1, R=2, L=1, or L-2,

oookpit forward. When guns are positioned one above the other, the

eto., when viewed from the
left with the balance numbered

uppermost position inmboard shall be designated the 1 gun, right or
downward and thence outboard if applioable.

Page 37
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APPENDIX "B"

CRITICAL GUN PULL AND FEED CHUTE FRICTION

MIL-F-7L17 (USAF)

AIRPLANE TYPE . NUMBER GUN TYPE
Gun | Gun |Gun * Length of [type | Type Weight added |@. G. Ps |G+ Gs Po|Priotional Positive "g" Negative "G"
Posi- No. [Confi- | Belts in |[Feed | Link [Inc. Wt. of Ground Test Loss Due to | Caloulations Caloulations
tion| Mfg. |guration Rds Right albe & Hooks | Mount Stand Feed Chute
Ro. round or round | Test Total Wt | Total Wt | Pounds Difference Difference

unt Groung TesY Left ount, |Stand | Pounds Pounds + or = with + or = with

Mount{ Stafd Tests |Pounde
“tl R ———

# Indicate use or non-use of barrel sleeves, chargers and other acocessories normally used on the weapon in the airplane

WOTE1:

installation.

Gun positions shall be numbered oo
from the cockpit forward. When guns are positioned one above the other,

#1 gun, right or left with the balance mumbered downward and themcs outboard if applicablec

GPO 608377
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pmencing at the airplane centerline as R-1, R-2, L=}, or L-2, eto., when viewed
the uppsrmost inboard shall be designnted
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