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MIL-T-73768A(USAF)
. 20 October 1958
Superseding
| MIL-T-7378(USAP)
27 November 1951

MILITARY SPECIFICATICON

| TANKS, FUEL, AIRCRAFT, EXTERNAL,
AUXILIARY, REMOVABLE

} 1, SCOPE
1.1 SCOPE.- This specification establishes the requirements for
‘continuous service jettiscnable and non jettisonable auxiliary extermal
] aircraft fuel tanks.
| 1.2 GLA%IFIGATION.- Removeble auxiliary external fuel tenks
covered by this specification shall be one of the following classes
as specified: (see 6.4)

Class 1 ~ Disassembled, Nestable
Class 2 ~ Assembled

2. APFLICABLE DOCUMENTS

) 2,1 The following documents, of the issue in effect on date of
. invitation for bids, form a part of this specification:
} SPECIFICATIONS
| Federal
‘ -P-515 Plywood, Container Grade
QAQ=-S-781 Strepping; Flat; Steel
RR-5-141 Screening, Wire, Insect
TT-P-66Y Primer, Coating, Synthetic, Rust-Inhibiting,
lacquer-Reslisting
TT-V-119 Varnish, Spar, Phenolic-Resin
‘ Military
| MIL-P-116 _Preservation, Methods of
l MIL-B-121 Barrier Material, Greaseproofed, Flexible
' ) (Waterproofed)
; MIL-C~490 Cleaning and Preparation Of Ferrous and Zino

J Coated Surfaces For Organic Protective Coatings
MIL-S-3136 Standards Test Fluids Hydrocarbon And Iso-Octane

AF-WP-O-JUN 62 100
o
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MIL-Cli556
MIL-D-5028

MIL-F-5030
MIL-G-5541

MIL-P-5610

MIL~S-5700

MIL~L1~6047
MIL~-C-6054,
MIL-C-6529
MIL-P-6889

wrr W _LQnl
FLhds~ VOV

MIL-P-6906
MIL-1-7178

MIL-C-7244
MIL~C~7439

VIEL-B~7729
MIL-S-7742
MEL~-4-8591
MEL-A-8625
MIL-F-8785
MIL-T-9107
MIL-B-9361
MIL-C-9437
WIL-C-16173
MIL-3-25015

MIL-V-25023
MIL-N-25027
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-Coating, Interior, Fuel and Water Resistant .

Drawings end Data lLists: Preparation of

Menufacturers' (For Production Aeronautical end

Associated Equipment)

Felt; Heir

Chemical Filmas For Aluminum 4nd Aluminum

Alloys

Parachutes and Parachute Component Parts,

Packaging and Packing For Domestic and

Overseas Shipment Of

Structural Criteria, Piloted Airplanes (This

title 18 Unclassified; the specification is

Confidential)

Lacquer, Aromatic Fuel Resistant

Container: Steel Shivnineg

Corrosion Preventive, Aircraft Zngine

Priwmer; 4inc-Unromate, ror sircrart use

Verish, 0il Type, Gloas Finiah, Glyceryl

Phthglate Base :

Plates, Information end Identification

lacquer, Cellulose Nitrate, Gloss, For Aircraft

Use .
Cap end 4Adapter Unit, Teok Filler ¢
Coating System, Elastometric, Rein Erosion N
Resistant and Rein Erosion Resistant With Anti- .
Stetic Treatment, For Bxterior Aircraft and
Missile Flastic Parta

Enemel, Gloss ,Adrcraft Application

Sorew Threads, Standard, Aeronsuticel
Cushioning Matverial, Bound Fiber

Airvorne Stores and sasoclsted Suspensicn
Equipment; Gensrsal Deaign Criterie For
Anpdic Coatings, For Aluminum end Aluminum
Alloys

Plying Qualities of Piloted Airplenes (This
title is Unclaasified; the specification is -
Confidentiel) \

Test Reporta; Freparation Of

Box, Metal, Puel Tank, Aircrafs, External,

Nested

Crate, Wood, Open, Fuel Tank, Externel,

Amgsenhled

Corrasion Prew:ntive Coapound, Solvrent Cutbuck,
Cold«Applization. 1
Spinning Reguirewents For Airplanes
VYelve, Fuel Drein, Self-Locking

Nut, Self-Locking, 250°F, 550°F, and 800°F
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MIL-I-26860 Indicetor, Humidity, Plug, Color Change
STANDARDS
Military

MIL-STD-129 Marking for Shipment and Storage
MIL~-STD-130 Identification Marking of U,S. Militery

Property
MS20995 Wire, Lock
MS29513 Packing "0" Ring Hydrocarbon Fuel Resistant
MS33586 Metale, Definition of Dissimilar
MS33588 Nuts and Plate Nuts, Self Locking, Functional
Limitations Of
PUBLICATIONS
Air Foree lerpgnautical Bulletin
No. 143 Specifications and Standards; Use of
No. 438 Age Gontrols For Synthetic Rubber Parts
(Copies of documents required by contractors in conmection with

specific procurement functiona should be obtained from the pro-
curing activity or as directed by the contracting officer.)

3, REQUIREMENTS

3.1 PREPRODUCTION,.~- This specification makes provisions for
preproduction testing.

3.2 COMPONENTS,.- The external auxiliary ruel tanks shall consist
of suspension paris, integral pylon and feiring (it req_u:l.reu). fusl and
pressure lines, single point and inflight refueling provisions, filler
unit, fuel outlet line, vent fittings and plugs, dreins, strainer,
gquick diaconnects, fins, internal stiffners, haffles and check valves,
and all other parts necessary to make a complete inatallation on the
appliceble aircraft or pylon.

3.3 SELECTION OF SPECIFICATIONS AND STANDARDS.- Specificetions
end stenderds for necessary commodities and services not specified
herein shall be selected according to ANA Bulletin 143 except as
provided in 3.3.1 and 3.3.2.
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3.3.1 COMMERCIAL PARYS,~- Commercial parts having suitable
properties mey be used where, on the date of invitation for bids,

thers srs oo sultsbls standard parts. In any case, comerdial
utility parts, like screws, bolts, nuts, cotter pins, having suitable
Properties mey be used provided:

a, They can be replaced by ihe standard parts (MS or AN)
without alteration.

b, The corresponding standard part numbers are referenced
in the parts list and, if practical, on the contractor's drawings,

3.3.2 STANDARD PARTS.~ With the exception in 3.3.1, M3 and AN
Stepderd parts shall be used where they suit the purpose. They shall
be identified on the drawings by their part numbers,

3.4 MATERIALS.- Materials shall conform to applicable specifications
or shell be as specified herein. Materials which are not covered by
applicable specificetions, or which are not specifically deseribed here-

in, shall be of the beat commercial quality, of the lightest precticable
weight and suitable for the purpose intended.

Jeljel METALS.,~ Metals shall be of the corrosion resisting type
or suitably treated to resiat corrosion due to fuels, salt aprey, or

atmospheric conditions likely to be encountered in storage or during
normal Bervice use,

Je4el.1 DISSIMILAR METALS,- Unless sultably protected against
electrolytic corrosion, dissimiler metals shall not be used in intimate

contact with each other. Dissimilar metals are defined in Standard
Ms33586.

3.4.,1.2 MAGNESIUM.~ The use of magnesium is prohibited in tank
akins or other tank parts which come in contact with fuel.

Jehe2 PLASTICS,- Plastic materials and process specifications
covering plastics shall be approved by the procuring activity., These
materials shall be fuel resistant and resistant to the environmental
conditions described in 3.4.1. Euphasis shall be placed on the use of
plastics in lieu of metals in tenk body febrication, where posaible,

Jsl4«3 SYNTHETIC.- For tanks which 1n.dlude parts fabricated of
synthetic meterial in contact with fuel, menufacturers shell maintain
guality control of subsequent batches to provide for uniformity.

Jelss3+1 AGE CONTROLS.- Age controls for synthetic rubber parts
shall comply with requirementa of ANA Bulletin 438.

4

N
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3.5 DESIGN.~ Fuel tenks shall be designed to carry fuel with-
out leakage, and simultaneously shall comprise the necessary strength
to provide adequately for combined loads and stresses as outlined

in 3,5.6., All tenks shaell be designed to laest the 1ife of the aircraft.
The teanks shall be so designed that those parts, that will receive
the meximm amount of wear or have a limited service life, can be

readily replaced.

3.5:1 CAP4CITY.~ The design capacity shall be as specified by
the procuring activity or the airframe manufacturer. The usable
capacity shall not be leas thaen that epproved by the procuring activity
nor more than 1 percent in excess of the design capacity,

3.,5.1,1 EXPANSION SPAGE.- in expansion volume of 3 percent of
the total tank velume shall be provided,

FeHele2 WATER SUMP CAPACITY.~ The sump capacity shall be 1 pint
for each 50 gallons of tank capacity, but in no cese shall sump capacity
be less than 1 pint. Normally the sump shall be the apace between the
bottom of the fuel cutlet pipe end the bottom of the tank,

3.5.2 WEIGHT.- Emphasis shall be placed on design to create the
lightest weight tenk that will meet the requirements of this speci-
fication. The weight of production tanks shall be within 2 percent
of the average weight of the first 10 production tenks manufactured
after final preproduction epproval of the tank,

3e5.2.1 CENTER OF GRAVITY.- The tank center of gravity location
and travel with varying quantities of fuel within the tank shall be
such that there will be no adverse effects on the aircraft siructure,
oh the aerodynamic and flutter characteristics of the aircraft, or on
the jettison characteristics of the tank over the entire flight range.
If the center sf grewity is 2 griticel perameter suitabla mesns gshell
be employed to prevent detrimental changes in center of gravity due
to fuel movement. '

3e5.3 SCREW THREADS.- Screw threads shall be in accordance with
Specification MIL-8-7742.

3.5+3.1 LOCKING OF THREADED PARTS.- 4ll threaded parts shall
be securely locked by safety wiring, self locking nuts, cotter pins,
or other approved meens, Safety wire shall have a minimum diameter
of 0,032 inch and ehall conform io Standard MS209995. OSelf locking
nuts shall be of the all metal type conforming to Specification
MIL-N-25027, and shaell be used in accordance with Standard MS33588.

Steking and the use of lockwashers is not permitted,
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3«5l GROUNDING PROVISIONS,- Plastic tanks shall incorporate
suitable grounding provisione to prevent & build-up of electric
potential on metallic components, Grounding provisions shall not
Project into the airstream. A grounding jack for ground refueling
shall be provided for all tanks and shell be located neasr the Pfiller
opening,

3.5.5 AIHRCRAFT INSTALIATION,- Tanks shall require a minimum
+f time and effort to install and remove.  The weight and number
of peruepent jnstallation provisions on the airceraft shall be
kepnt to & minimum. These provisions shaell be kept within the con-
tour of the aircraft wherever possible in order to minimize drag
uftexr the release of the tanks. (Bee 6.5).

4.5:6 JESIGN LOAD REQUIREMENTS.- The design of the tank
«oieubly aud suspension equipment shall comprise the necessary
siisugth to gprovide adequately for combined stresses caused by
the following:

&, Flexing resulting from vibration.

b. Ioads incident to taxiing, takeoff and landing
iuncluding catspulting and erresting where applicable,

¢. Hydraulic surge of fluid incident to all dynamic
wondd cions of rlight.

d. Fressure loads caused by hydro-static head of fluid
g0l leve]l rlight or maneuvers, or caused by gases, if any, used
Lo pressurize the fluid tenks.

e, Inertia and airloads inejdent to all flight con-
Fic1oas fualling within the airplane Ven diagram with the tanks
inatulled, The ifnertia loasds shall consider full fuel and partial
fuel conditions,

354621 INERTIA LOADS,- The inertia load requirements for
tenks are as follows:

a, Tanks designed for e specific aircraft model shall
Lo d¢-lgned for the limdt load factors of the appliceble sircraft.

b, Tanks not designed for a specific aircraft model
shall use figures 1 and 2 to specify the magnitude and direction of
the vortical, lateral,and longitudinal load factors, and the rotational
acceicirations, acting at the center of gravity of the fuel tank during
flight, arreated landing and catanulting. The loadina conditinns
ecouriiog a8 & result of nonarrested lending and noncatapulted

&
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| teke-offs are considered to be contained within the envelope of
flight load factors. Design loads shall be determined for all

‘ critical combinations of load factors and rotational accelerations
specified on or within the limits defined by the applicable diagrams

and associated tables,

3eHebe2 AERODYNAMIC LOADS,- Consideration shall be given to
serodynamic loads acting on the fuel tank during the flight conditions
considered for the inertia loeds of 3F.5.6.1. The aerodynemic loads
shall include interference effecta of the tank when installed on en
aircraft. DBody &lone date shall not be used,

Fe5¢6e3 INSTALLATION PRELOADS.- In determining the total loads
for design, consideraticn shall be given to the preloads imposed in
mounting the tank on the asircraft,

3.54604 ULTIMATE LOADS.- For structursl design purposes the
limit loads of JF.5.6.1, 3.5.6.2 and 3.5.6.3 shell be increased by
a factor of safety of 1.50 to attain the ultimate design loads.

35645 MAGNIFICATION FACTORS.- Owing to the structural flexi-
bility of the aircraft and tank installation, the acceleration
experienced by the tank, as a result of accelerations imposed on the
eircraft, may be amplified, 4n allowance for this amplification
has been included in establishing the magnitudes of the parameters

. of figures 1 and 2, and the application of additional magnification
factors 18 not required, For those cases in which the tenks are
designed for & specific aircraft model and if specific date from
dynemic analysis for the ajircraft and tanks during catapulting end
arrested landing operations are not available, a dynamic magnification
factor of 1.6 shall be used for fore-and-aft loads, end 1.3 for vertical
loads for both the catapulting and arresting landing conditions,

Be5.6.6 JETTISONING I0ADS.~- When a jettison mechanism is

| provided, the tenk, in any fuel condition shall withstend one re-
| lease from the jettisoning mechenism without significant permanent
set, Wing tip tenks which are jettiscnable shall be released
gimu] tanecusly, or within one second of each other.

3.5.6.7 INTERNAL PRESSURE,~ Tanks under loading conditions
shall be considered to be pressurized to working pressure or ambient
preesure, whichever is more critical.

F 3.5.6.8 TIME RATES,- For those cases in which the functioning
, of the fuel tenks or its internal components may be affected by the
! dynamic applicetion of load, and wha_n specific date are not available,
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the time histories of application of critical combinations of:
load factors and rotational accelerations shall be as follows:

For flight: t
For landing: t
For catapulting: t

0.3C sec to 1.0 sec
0.03 sec to 0.10 sec
0.05 sec to 0.15 sec

wian

vkt
3.5.7 FLIGHT CHARACTERISTICS,~ The addition of externasl tanks
to an aircraft shall not adversely affect the flight characteristics
of the aircreft on which they are installed to such an extent as to
result in en inability to comply with the requirements of Specifi-
cation MIL~F-8785 and MIL-S5-25015, as applicable, The tanks shall
be aserodynamically cleen,

3.5.7+1 BUFFETING.~ The tank inatallation shall cause no
exceasive buffeting or erratic trim changes up to the meximum dive
speed and Mech number of the applicable aircraft with tanks installeq,

3.5.7.2 FLUITER,~ Careful flutter anelysis shall be conducted
to insure safe flutter characteristics throughout the speed and
eltitude range and for sll attitudes and maneuvers which the eircraft
will perform with the tenks installed. PFull and empty external fuel
tenk conditions as well as partially full, level fiight conditions
shall be investigated. In addition, for partially full conditions,
the forward center of gravity condition, ceused by all fuel moving
forwerd, and the aft center of gravity condition, ceused by aft
shift of fuel, shell be investigeted., In the event that flutter
studies indicate low flutter speeds or marginal flutter safety due
to adverse frequency ratios, wing-extermal tenk flutter model testa
shall be conducted to accurately determine the actual flutter char-
acteristics and, where necessary, to evolve meana for increasing
flutter speeds., OGround vibration test resulte and external tank
mess properties shall be submitted to substantiate perameters employed
in the flutter analyais or simulated in the flutter mcdel. Flight
flutter tests may be required if expected margins of safety against
flutter are small.

3.5¢7¢3 STRUCTURAL INTEGRITY,.~ The tenk shall withstand combined
inertie, aerodynemic, installation and pressure loads as specified in
FeHebel, 3.566.2, 3.5.6.3 end 3.5.6.7, respectively, without eny de-
formation that might adversely affect the aerodynamic¢ characteristics
a8 specified in 3.5.7.

3e507+3.1 MAXIMIM FREMISSIELE SPEEDS,.~ The tank shall be designed

to be carried at the maximum dive speed attainsble by the applicable
aireraft with tanks installed.

10
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3.5.80 NESTING RATIO.- Class 1 tenks shell heve & minimum
nesting ratio of 8:1 (see 6.3.1)

3.5.8.1 ASSEMBLY TIME,- Class 1 tanks shall be capeble of
being unpackaged and assembled within the man-hours shown in
table I, adjusted in accordance with note 1. The tanks and con-
tainers shall be so constructed that special tools are not reguired’
and agsembly within the maximar time specified will be accomplished
completely with manually operated tools and equipment. Use of
power-driven tools or equipment shell be probibited during assembly

time test (3ee 6.3.2)
TABIE I

Tank Assembly Time

Cepacity-Gallons Men-Hours (Maximum)
Up to 300 : 1
301 to 699 : 1.5
700 to 1000 : 2
over 1000 : 2.5

Note 1: To determine total allowable assembly time, as defined
above, add 10 man-minutes for unpackaging each tank in
the conteiner to the appropriate table value,

-, gy |

Note 2: Class 1 tanks with capacities in excess of 1000 gallens
are not recommended because of the difficulty of un-
crating end assembly under field conditions.

3.6 CONSTRUCTION

3.6,1 RIVETING.~ Riveting operations shall be carefully performed
to insure that the rivets are tight and satisfactorily headed. Riveting
through the tank well shall not be permitted.

3,642 WELDING,- All welding of tank skins shall be accomplished
using en inert gas arc welding process. The use of spot welding end
seam welding shall be prohibited in the tank walls.

3.643 "0* RINGS.- All fuel and pressure seals shall incorporate
the use of "0O" rings conforming to the material as specified in
Standerd MS29513, The use of flet geskets shall be avoided where
yossible,
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3.7 PFPERFORMANCE.~ The tank and each component part thereof
shall satisfy the following performance requirements,

3.7.1 PRESSURE

3+7.1.1 TDISASSEMBIED TANES,- Each section of a disassembled
tank shall be submerged in water and subjected to an internal
pressurs of 20 psig for at least 2 minutes, There shall be no

evidence of eacaping eir bubbles,

3e¢741.2 ASSEMBLED TANES,- The essembled tanks shall be sub-
merged in water end subjected to en internal pressure of 1,25
times operating pressure of the tank, when installed on the
applicable aireraft, or 20 psig, wkichever is greater. For non-
pressure tanks & test' preasure of § psig shall be used. There
shall be no evidence of escaping air bubbles.

3«7¢2 LEAKAGE,- The tanks shall be submerged in water apd
sub jected to 1.25 times nermel opereting pressure, For non-pressurized
tanks & test pressure of 5 psig shell be used. There shall be no
evidence of escaping air bubbles,

3473 SLOSH VIBRATION AND VIBRATION,~ The tanks shall be
gub jected to the vibrator and rocker assembly testz described
herein, There shall be no structural demage or evidence of leekage.

3.7.4L 10W TEMPERATURE.- The tanks shall be subjected to a
temperature of ~65° * 5°F and this temperature held for & minimum
of three days. There shall be no evidence of leakage.

3.7.5 ULTIMATE PRESSURE (PRESSURIZED TANKS),.- The tankas
shall be sub jected to hydrostatie pressure equal to 1.5 times
operating pressure or 30 psig, whichever is greater, and held for
a minimm of 2 minutes. There shall be no evidence of permanent
set, distortion, or failure of any kind.

3.7.6 DBURST PRESSURE (FRESSURIZED TANKS).~- The tanksa shail
be subjected to a hydrostatic pressure of not less than 2.5 times
the maximum operating pressure encountered in eny prescrihed flight
conditions or esquel to the maximum preassurizing aystem malfunctioning
pressure, whichever is greater, There shall be no evidence of rupture.

37«7 STRUCTURAL.~ The tankg shall be gub jected to vertical,
side, and aft loads of the structural tests as herein described.
Thers shall be no evidence ¢f permanent set,

———



w

Downloaded from http://www.everyspec.com

MIL-T-73784(USAF)

3478 FLIGHT.- The tanks shell be required .o perform satis-
factorily when subjected to the flight test described herein,

=R ) o ; B 20 g 7d Mo $oéd abhanl off +ha tonlkk oostam as
_).,'.7 £ AL iILAIRLg ™ +0€ 11iv Chncex O vuv anx Sy A rRamsg  wam

installed on the applicable aireraft, shall meet the requirements
of the fit check test described herein,

3.8 DETAILS OF COMPONENTS

3.8,1 SUSPENSION PARTS.~- Tanks shall be provided with msans
of suspending them from the applicable aircraft. The location of
the suspension system shall be as shown in Specification MIL-A=8591.
Suspension lugs shall be removable,

3.8.1.1 SWiY BRACES.~ Where appliceble, swey braces shall be
furnished in accordance with Specification MIL~-A=8591,

3.8.,2 FUEL OUTIET LINE.,- Fuel cutlet lines shall be provided
end so located that connection to the fuel system of the aircraft,
on which the tanks will be mounted, mey be readily made. Such
connection shall be leekproof, but shall not prevent clean separation
of a.n empty or full tank. The fuel outlet line shell be so arranged

Q"h *ha wmadad ~d e bnn\rﬁ eer ‘nn |1+. 1 ‘ll‘ﬂ \.l‘ “"n f’l- Q‘MM“

in & normel crulse attit_ude and so installed as to be free of Tre-
strictions and sharp bends,

3.8.2.1 FUEL OUTLET LINE SUPPORT.~ The outlet line support
shall be designed to the strength requirements of 3.5.6.1. 4 means
of definitely locating and supporting the lower end of the outlet
line at a fixed distance from the bottom of the tank shall be provided,

3.8.3 SINGLE POINT AND IN-FLIGHT REFUELING PROVISIONS.- When
the external tanks are specified for an aircraft equipped with single
point or in-flight refueling systems, ths external tanks sball be
mede sdaptable to these systems,

3.8.4 FILIER UNIT.~ 4 suitable filler unit shall be provided
econforming to Specification MIL-C-724l.

3.8.5 VENT FITTING,- When appliceble, ram type vents shall be
located at the forward part of the tank with a minimim vent diameter
of 0.5 inch for tanks of 100 gallons capacity or less, 0.7% inch for
tanks of more than 100 gallons capacity but less than 350 gallons,
and a 1.25 inch for tenks with a capacity of 350 gallons or greater,
The vent syetem shall be designed so tmt proper venting 1s obtained
during flight maneuvers likely to be performed by the particular
eireraft to which the tanks are epplied. The design shall be such
that siphoning or spillage will dbe prevented in flight, during ceata-
pulting, and arrested landings, The vents shall be designed to
minimize entry of dirt, oil, water, or other foreign matter into the
tenks,

13




Downloaded from http://www.everyspec.com

MIL-T-7378A(USAF)

3.8,6 DRAINS. Drains shall be provided for water removal and
be 2o located that after preflight draining no water can be drswn
into the aireraft fuel system under any flight condition. All drain
valves used shall be apprcved by the procuring ectivity end shall
meet the performance requirements of Specification MIL-V-25023,

Draining by use of removable screws is not scceptable,

9.8,7 STRAINEH.- A noncorrosive fuel streine PR S I

J.v.[ Bt e b el Vol L - LA kA A A A EJ. e .Luca. BUJ. G.LMG.L U ﬂpyL o B AL \.EAJ
12 mesh wire screen fabricated in general accordance with Specifi-
cation RR-8-.1L1 shall be provided at the lower end of the fuel outlet

line,

5.8,8 QUICK DISCONNECTS.- Quick disconnects for fuel lines,
pressure lines, and elecirical wires between the tanks and the air-
craft shall be approved by the procuring activity.

3.8.9 FINS.- Fins or displacing struts shall not be used as
the primery methed of preventing damsge to the aircraft when the
tank i8 Jettisoned, unless foreible jetiison methods are proven
unsuitable. Provisions shell be mede for the attechment of fins
to the tenk only if deemed necessery for compliance with the require=-
ment of 3.5.,7. Whenever possible, finas for class 2 tanks shall be
attached to the tank by means of externel fittingse.

3.9 INTERCHANGEABILITY.=- All parts having the same manufecturer's

part number shall be functionally and dimensionally interchangeable,
The drawing number requirements of Specification MIL-D-5028 shall
govern changes in the menufacturer's part numbers,

3.1C FINISH

2.10.1 AIUMINIM AND ATUMINUM ALINY TANES, . Tank perts and tank

interiors fabricated of other than aluminum 28 or aluminum alloys 38,
22 brazing sheet, 528, 538, 613, clad 178, cled 34S, and clad 755
shall be treated in accordance with Specification MIL-4-8625 or
MIL-C-5541. The exterior of tanks not packaged in metal containers,

or whiech are npot ts ba used immediataly an gidreraft. shall he finishad
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with one coat of zinc chromate primer, Specification MIL-P-6889, plus
two coats of aluminized lacquer, Specification MIL-L-7178, or one

coat of eluminized vernish, Specification TT-V-119, or MIL-V-6894.

For assembled tanks, the interior of such conponents as fins, fairings,

e d T s mlmTY ha Slwmd alad ccddl cmn Sond F mldema Ahsomada
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primer, Specification MIL-P-6869,

y -
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3,10,2 STEEL T4NKS.,~- The interior shall be finished using
Specification MIL-C-490 phosphate treatment, and then coated with
one coet of lacquer, Specificeation MIL-1-6047, or coating, Specifi~
cation MIL-C-4556. The exterior of the tanks shall be finished
using Specification MII-C-490 phosphate treatment, end then coated
with one coat of primer, Specification MIL~-P-6889 or TT-P-664, and
one coat of aluminized vernish, Specification TT-V-119 or MIL-V-689y,
or two coats of lacquer, Specification MIL-L-7178. For assembled
tanks, the interior of such components as fins, fairings, tailcones,
ete,, shall be finished with one coat of zine chromate primer,
Specification MIL-P-6889.

3.10,3 WOOD (ACTUAL TANK PARTS).- Any tank parts that are
specified by the procuring activity to be made from wood, or wood
products, shall be finished using 4 coats of varnish, Specification
TT-V-119 or MIL-V-689)4; or 2 coats of varnish, Specification TT-V-119
or MIL-V-6894, topcoated with 2 coats of lacquer, Specificaticn
MIL-1~7178, or 2 coats of enamel Specification MIL-E-7729,

3.10,4 PLASTIC TANKS,.- When specified by the procuring activity,
the nose section of plastic tanks shall be protected against rain or
dust erpsion, using metal caps or by applying coatings, Specification
MI1~C-7439 type I or type IX. Coatings shell be applied in accordance
with approved manufacturer's instruction sheet.

3,11 IDENTIFICATION OF PRODUCT.- Equipment, assemblies, and
parts shall be marked for identification in accordance with MIL~-STD-130.
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special merking, shall be incliuded on each tenk:

Tenk, Fuel, Aircraft, External, Auxiliary, Removable
Class
Capacity
Weight Empty
Specification MIL-T-73784
Manufacturer's Fart No.
Manufacturer's Serial No.
Government Order No.
Stock No.
Mapnufacturer's Name or Trademark
U.,8, Property

Cne metal nameplate shall be placed near the filler opening where it
can be eesily read, The other nameplate, of either metal or fuel
resistant plastic, shall be permanently and securely fastened to the
inside of the tank, onto a bulkhead or reinforcement, 8¢ it may be
read upon disessembly.

35
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3.11.1 SYNTHETIC RUBBER PARTS.- Equipment end assemblies

containing synthetic rubber parts used in aircraft fuel systems
shall be marked in accordance with ANA Bulletin 438,

3.12 WCREMANSHIP,- All details of workmenship shall be suffi-
clently high grade to insure satisfactory operation and service
life. Parts shall not contain sharp edges, burrs, lcose chips,
dirt, or other foreign matter.

L, QUALITY ASSURANCE PROVISIONS

4.1 CLASSTFICATION OF TESTS,~ The inspection and testing of
fuel tanks shall be clessified as follows:

a. Acceptance tests See 4,2
b. Freproduction testing See §.5
4.2 ACCEPTANCE TESTS.- Acceptance tests shall consist of:
a, Individual tests
be Sampling plans and tests
[i.2.1 DINDIVIDUAL TESTS.~ Each fuel tenk shall be subjected to
the following tests as describded under 4.4 TEST METHODS of this
specification:
a, Examination of product beljod
b. Pressure tests:
(1) Cless 1 tanks bohe?,1
(2) Class 2 tanks Lee2.2
4.2.2 SAMPLING PLANS AND TESTS

L.2+2,1 SELECTION OF CLASS 1 TANK SAMPIES FOR ASSEMELED PRE'SSUFE

TRQM _ A4 o Pwmannanary arand £4ad h'u' +ha T\Mﬂll'l‘*ﬂn nni'-lv-!h: +.ﬂﬂk mectina
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shall be selected 2t random from the production line, assembled into a
complete tank, end subjected to the pressure tesis as specified in
&oao2¢1.

Le2.2.2 SELECTION FOR CAPACITY TEST SAMPLES CLASS 1 AND CLASS 2
TANKS,.- At intervals specified by the procuring activity, a tenk
shall be checked for usable fuel capacity with the tank in zero degree
attitude. Tanks not meeting the tolerance requirements of 3.5.1 shall
be rejected.

16
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4.2.2,3 SELECTION FOR WEIGHT TEST SAMPIES CLASS 1 AND CLASS 2
TANKS,~ At intervals specified by the procuring activity, a tank
shell be selected and have a weight determinetion performed in
accordance with L.4.13 to demonstrete compliance with 3.5.2. If
during the production of tanks, the weight consistently exceeds
the tolerance on one side of the production weight, the procuring
activity shall be so informed end all pertinent data shall be
supplied including a recommendation for & new production weight,
the reason for exceeding the weight tolersnces, and a log of tank
weights for review and esteblishment of a new production tenk welight,

L.2.2.4 FEJECTION AND HETEST,- When one item selected from a
production run feils to meet the specificetion, no iteme still on
hend or leter produced shall be accepted until the extent and cause
of feilure are determined.

442.2,5 INDIVIDUAL TESTS MAY CONTINUE,- For production reasons,
individual tests may be continued pending the investigetion of a
sempling test failure. But final acceptance of the entire lot shall
not be made until it is determined that the lot meets all the require-
ments of the specification.

4.2,3 IEFECTS IN ITEMS ALREADY ACCEPTED.- The investigation
of a test feilure could indicate that defeots may exiat in items
already accepted. If S0, the contractor shall fully advise the
procuring activity of all defects likely to be found and methods
of correcting them.

4.3 TEST CONDITIONS

fo3.1 TANK MOINTING STRUCTURE.~ Unlsss otherwvise specified,
the test tanks, complete with all accessories apnd other parts or
acceptable substitutss for those components which might affect the
testing of the tanks, shall be supported from either the astual
Pylon-rack assembly or & suitable jig simulating the aircraft com-
ponent, Where the tenks are designed for oparation on several
aireraft, the support jig shall be econstructed to duplicate ths
instellation that will produca the most critical hook snd sway
bracs reactions, The test tanks shall be supported to simulate
the actual vehi{cls support. In addition all lines attached to the
tapnks in the ectual aircraft installation shall be included., The
minimum length of these lines shall bo that length in the actual
aircraft installation from the tank to the first support.

4.3.2 TEST FLUIDS.~ Test fluids shall be s8 specified in 4.4.65.
In cases where the test fluids are not specified, water may dDe used,

17
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L TEST METHODS

4.441 EXAMINATION OF PRODUCT,« Each fuel tank or fuel tank
section, in the case of olass 1 tanks, shall be examined to deter~
mine conformance with all requirements of this specificetion with
respect to materiels, workmanship, design, interchangeebility,
exterior surface, construction, exterior finishee, markings, end
applicable drawings.

4.4.2 FPHRESSURE

4e4fe2,1 CL4SS 1 TANES,~ Each section of & vless 1 tank
shall be submerged in water and subjected to an internel pressure
of 20 psig for et least 2 minutes, Leakage &s evidenced by escaping
air bubbles shall be cause for re jection,

4e4e2.,2 CLASS 2 TANES,- All class 2 tanks shall be sub jected
to this test with all parts installed es they would be when the
tanks are installed on the appliceble aircraft, Tenks shall be
submerged completely in water or covered completely with soap
solution and sub jected 1o an intermal pressure of 1.25 times
operating pressure of the tank, when instelled on the appliicable
aireraft, or 20 psig, whichever is greater, For nonpressurized
tanks a test pressure of 5 psig shall be used, Leakage as indicated

by the Dresence of air bubbles forming in the water or scep solution
shall be cause for rejection.

4e4s3 ASSEMBLY,- Lssembly tests shall be conducted to demon-
strate compliance with 3.5.8.1. They shall bs conducted in two
phases as ocutlined in 4.[.3.,1 2nd 4.4.3.2. Results of the assembly
shall be subject to the approval of the procuring activity.

4.4,3.1 PHASE I ASSEMBLY.- This teat shall be conducted as
soon &8 possible after the fabrication of the first tank to deter-
mine whether or not the tank complies with the specified sssembly
tize defined in 3.5.8.1 without allowance for unpacking,

Leliu342 FPHASE IY ASSEMBIY.~ This teet shall be run on the
first full conteiner of tanks to be packaged to determine corplience
with assembly time defined in 3.5.8.1 for packaged tanks,

Yool LEAKAGE,- The tanks with all openings sezled stall bs
sub jected to an internal air pressure of 1.25 times normal opersating
DPresasure, If the tank 18 & ncapressurized tark, 8 test pressure of
5 psig shall be used, The tenks shall then be completely submerged
in water or covered completely with socap sclution. ILeakage es
indicated by the presence of air bubbles forming in the water or
Soap scolution shall be cause for rojectiion. 4lternete leskege
to8ts are accoptebles if approved by the procuring activity.

18
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4eljs5 SLOSH VIBRATION AND VIBRATION,~ The test tenk, complete
with all caps, vents, gages, fittings, the nameplate, and other
perte or accessories that will be mounted on or in the tenk, shall
be mpunted in the support jig and installed on the vibrator and
rocker assembly., The centerline of the tank, when mounted on this
assembly, shall be at least 20 inches above the slosh axis., In
addition, all lines attached to the tank in the actual ajircraft
installation shall be included, The minimum length of these lines
shall be that length, in the actual aircraft installation, from
the teank to the first support. The test specimen shall be filled
iwo thirds full with water at ambient ltemperature and simultenecusly
8losh and vibration tested in accordance with the applicable con-
ditions specified in L.4.5.1 through 4¢§.5.6. Following the
simuitaneous slosh and vibratjon test, the tani shail be fillied
completely with water and vibrated for 10 minutes, At the conclusion
of the slosh vibration and vibration test the tank shall be emptied
and a leakage check in accordance with 4.4.4 shall be conducted,
The tank shell be opened and inspected for evidence of failure,
such as sagged panels, buckeled plates, loose bulkheads, loose
rivets, or gevere metal wear., Any leakage during or after slosh
vibration or structural damege shall be cesuse for rejection.

b4ole5.1 VIBRATION DISPLACEMENT.~ The vibration element of
the slosh vibration teble shall be adjusted to produce & minimum
Aouble amplitude of 0,020 inch measured at the attachment points
of the tank (points of inhereant rigidity). The average amplitude
between the top and bottomt of the tank gt the supporting bulkheads
shall be & minimum of 0.032 inch.

4ehe5.1.1 METHOD (F VIBRATION DISPLACEMENT MEASUREMENT .- 4
Buitable electronic vibration measuring instrument shall be used
to measure vibration displacement while the tank is being tested,
The average peak value, at the point being measured, during a

Lo Yo TPy R U S =1 =T b ok Yo _m Al . e Teram b ha mmama_ el 3
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helie5¢2 VIBRATION FREQUENCY.~ For testing a tank intended
for use on an eircraft propelled partially or entirely by recip-
rocating engines, the vibretion frequency shall be 90 +0 =3 percent
of the frequency corresponding to normel rated crankshaft speed
of the engine used. For testing other aircraft tanks the vibration
requency shal be 2000 +0 ~60 cycles per minute.

Lele5.3 MOUNTING AXIS,- The tank shall be mounted in such a
manner that the major {lomger) borizonial axis of the tank shall

be 90° to the centerline of the axis of the shaft of the rocker
assembly platform.

19



Downloaded from http://www.everyspec.com

MIL-T~7378A(USAF)

ho4.5.4 SLOSH ROCKING ANGLE.- The slosh rocking angle shall

be 30° total, approximately 15° on either side of the horizontal
position,

b4e.5.5 TEST WORKING PRESSURE.~ The slosh and vibration test
shall be conducted with the tank pressurized to the normal working
presgure that will be encountered on the aireraft installation.

belie5e6 SLOSH VIBRATION TESTING TIME,- Tenks shall be slosh
vibrated in one of the following menners:

a. For 25 hours at 16 to 20 slosh cycles per minute,

b. For 25 hours at 10 to 16 slosh cycles per minute
with 15 hours of additiocnal slosh only at 10 to 16 slosh cycles
per minute.

L6 LOW TEMPERLTURE,- The tank shall be filled with fluid
conforming to Specificetion MIL-S-3136, type 111, containing a
satisfactory staining agent and allowed to stend for a period of
7 days at 110° % 10°F, The tank shall then be emptied and sub jected
to eir dry out at 160° * 10°F for 7 days. Following the hot air
dry out the tank shell be refilled with fluid conforming to Speci-
fication MIL-S-3136, type I, conteaining a satisfactory staining
agent. The temperature of the tenk shall be lowered uniformly
over & period of 24 hours to a temperature of =65°2 % 5°F, by use
of external refrigeration and allowed to remain at this temperature
for a minimum of 3 days. The temperature of the tank shall then
be raised to ambient temperature by use of external warm air over
a time period of 5 to 6 hours. Measurements of the following shall
be recorded each hour during temperature drop and waerm up &nd in-
cluded in the preproduction teat report:

a, Joint gep measurement,

be Temperature differentiel around the circumferential
Joints of the tanks,

After the tank has retwrned to embient iemperaiure, it shali be
allowed to stand, to check for leakage. During the temperature
drop, warm up, end leak check phases of this test, the tank will
be pressurized to the normal working pressure encountered cn the
aircraft installation, Aoy leakage shall be considered as & tenk
failure,
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hebhe7 VULTIMATE PRESSURE (PRESSURIZED TANKS).- Upon completion
of low temperature test as specified in 4.4.6 the tank shall be
sub jected internally to hydrostatic pressure equal top 1,5 timea
operating pressure or 30 psig, whichever is greater, and held for
a minimum of 2 minutes. 4ny evidence of permanent set, distortionm,
or failure of any kind shall be cause for rejection.

4ol;.8 BURST PRESSURE (PRESSURIZED TANKS),.- Hydrostetic preasure
shall again be eppiied to the tank, This pressure shail be Dot iess
than 2.5 times the maximum operating pressure encountered in any
prescribved flight conditions or equal to the maximm pressurizing
system malfunctioning preasure, whichever is greater, Evidence of
permanent set or distortion shall be permitted, but any evidence
of rupture shell be cause for rejection.

44,9 STRUCTURAL.- The tank shall be subjected to the following
test conditions and shall support these conditions without failure,

Belj,91 TEST TANK.- A tank tbat has not been used for other
tests shall be used for this test. The static test tenk shall be a
complete structure, less such non-structural items es pumps, valvea,
streiners, etc, It shall be of the same quality workmanship as the

flight tenk or tanks delivered on the contract and ashall be structurally

identical to the preproduction sample as indicated in the reportis and
drevings submitted.

Lelo9e2 TEST TECHNIQUES.- The test techniques of the tank shall
be as follows:

8, Where the tank ig designed for operation on several
aircraft, the support jig shall be constructed to duplicate the in-
stallation that will produce the mpst critical hook and sway brace
reactions.

b, Loads shall be introduced into the teat tank by
means of tension pads, internel formers, and external straps. Of
these methods tension pads are preferable in that they allow a
better loasd distribution and are less susceptable to local overloading
difficuities, Cere shall be taken to insure that the load application
devices do not materially affect the strength of the test tank Yy
intreducing artificial stiffness, etc.

C. AL} spplied test loeds shall be sultably monitered
by calibrated equipment f-ressure gages, loed dQynamometers, etc.) so
thet acceptable test accuracy 1s cohteinaed,

B
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d. Internal pressure, where applicable, shall be
applied pneumatically or hydraulically snd the pressure suitably ff
monitored with calibrated messuring devices.

¢. Tare weight of store and ell load application
devices shall be accounted for in all test loadings. Particular
care shall be taken when dense fluids (water, etc.) are used for
introducing internal pressure se that true ineremental lomsds for
all load components are obtained, Independent application of com-
bined load components (that is vertical, side, eand aft loads) are
preferable over resultent loed application to facilitate mainteining
correct relationship of loed components with each other for full
range of load from zero to ultimate,

4e4449¢3 TEST LOADS,- The test loads of the tank shali be as
follows:

8. The lnads used in the static test

be those resulting from the design criteria of 3.5

b. Sufficient test conditions shall be investigated
to insure complete coverage of critical loading conditions on ell
atructural components of the tank, Internel pressure shall be
considered acting with external loads where appliceable,

¢. All test conditions shall be conducted to 100
percent ultimate loed. The tank structure shall aupport 1limit test
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that outlined in Specification MIL-S-5700. Whether or not permanent
set has occurred will be determined by the procuring activity from
the date and observations recorded during the test., The structural
test article shall support ultimate test loads without failure.

444,10 FLIGHT TEST PROCEDURES,- If the given size and aero~
dynamicelly shaped tank hes not been tested on the aireraft for
which the tenks are to be procured, then upon setisfactory completion
of all laboratory preprodustion tests, additional sets of test
tanks of the same design, which have not been subjected to laboratory
tests, shall be flight tested to determine compliance with F.5.7.

The contractor shall submit a flight test program, 90 days prior
to the projected date of the beginning of £light test end obtain
approvel of the procuring activity, before flight test is begun.

P

bo4,10,1 JETTISON.- Flight tests shall be conducted to
determine the jettisonability of the tenks in full, pertially
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full and empty conditions, and for ell flight conditions felling
within the aircraft V-N (velocity-load fector) dlagrem, with the
following exceptions:

a. #8pinsg

b. maneuvers involving neyative "G* with helf full
te full tanks.

le4.10.2 FLUTTER,- Where it is determined to be neceasary
by the procuring activity, flutter testing shell be accomplished
to determine complience with 3.5.7.2.

44011 FIT CHECKS,- If the tank is being produced for a
specific aircraft epplication, a fit check shall be performed on
at least two aircraft of the appliceble series of aireraft. The
contractor shall assume responsibility for this fit check and a
functional check of the tank system while installed on the aireraft.
Resulte of the fit check and functional tests shall be included
in the final preproduction test report.

L4 12 CAPACITY,.- The capacity of the tank shall be checked
to determine complience with the tolerance requirements spesified
in 3.5.1 and to comply with the capacity specified on the nameplate
in 3,11,

Leliel2.1 EXPANSION SPACE.- The expansion voluma' of the tank
shall be checked to determine compliance with the requirements of
3e561.1.

Lol 12,2 WATER SUMP CAPACITY.- The sunp capacity of the tank
shall be checked to determine compliance with the requirements of
3:5.1.2,

beh.13 WEIGET,- The weight of the tank shall be checked to
determine compliance with the requirements of 3.5.2.

4.4.13.1 CENTER OF GRAVITY,.- The center of gravity of the
tank shall comply with the requirements of 3.5.2.1.

4.5 FPREPRODUCTION TESTING

4.5.,1 FREPRODUCTION TEST SAMPLES.- The preproduction test
samples shall consist of models representative of the production
equipment. They shall he tested at a laboratory designated by
the procuring activity or, when so stated in the contract, at the
contractor's plant under the supervigion of the procuring activity.
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4.5.1,1 DATA TO BE SUBMITTED PRIOR To FREPRODUCTION TESTING

4.5.1.1,1 PRELIMINARY DRAWINGS,~ Preliminary design drawings
eshall be furnished the procuring activity in triplicate, prior to
the fabrication of the perproduction sample of a new design, which
shall be preproduction tested. Approvel of drawings shall be

mahdndead PN N SEN— 1 P T Y

obtained from the ﬁ.l.ow.u. aig acvivity prior to fabrication of the

Preproduction sample.

4.5¢1.1.2 STRUCTURAL TEST REPORTS.- Prior to conducting tests,
a test outline consisting of deteils of the method of test and
outiining the critical test conditions shall be submitted to the
procuring activity for approval. Final test reports shall include:

a., Complete description of test article including
dimensions, etc,

be Detall of method of loading.

¢, Quantitative loads analysis of critical test
conditions to include lug end sway brace reactions, taenk shear end
bending moment curves, and fin loeds if applicable. Quantitative
data are alsc required to support elimination of conditions, if
such occurs,

d. Test log sheets presenting deflection dats and
other teat observations made.

e. Description of any failures and rework made.

f. TFPhotographs of typicel test set-ups and detail

=0 W e Ve

photographs of ell failures, etc,

§.5¢1.1.3 GEOME1RICAL DATA.- The following date shall he
pplied by the tank contractor prior te or concurrent with the sub-
e Y
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a. Filling cepecity of the tank at pitch angles
from ~10 to +10 degrees.

be Folling and pitching momentis of inertia about
axes through the center of grevity of the tank for empty, 1l/4, 1/2,

3/4, and full condfitions.

ce Tenk center of gravity locations from nose of
tank for various fuel loadings, from empty to full for tank center

line pitch angles from -90 to +90 degrees,

2
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4.5.1,1,4 PHEPRODUCTION TEST DRAWINGS.- If any preproduction

teating 18 to be performed by the procuring activity, the following
drawings shall be provided to the procuring activity:

‘@e Ome complete set of assembly drawvings for article
to be tested.

be O(mne drawing giving complete mpunting dimemsions.

4.5.2 PREPRODUCTION TESTS.- Preproduction testing ahall oonsist
of 8ll teats of table II.

TABIE II
Preproduction Tests
Iﬂakageo---o-.¢...-¢--00000000-00-00"0'1"1‘"‘
Slosh vibration end ﬁbration.......-u-h.hos

Io' mtmo-coo‘oco--ooo.o..otn..ooo&oh.b‘
Ultimate mmo.o-oooo-o-oooaooooti‘.h.h.?

N

Aasub]s.............._-....u........u.oh-h.S
Burat praaauro............u-o......ucd&ob-a
Structu:l:‘al.................u-......u..h.k.9
Flieht test procedurea............uu-ok.h-lo 2/
nuttero---..ooc--ococo-o-'---..--..-b.o‘l.h.lo 2 y]

wt chansk h_h_11

u"“....'.....-..'...-..........""“.“
cepﬂﬂity.o-uoo-..ocooo.o.oooooooooo.oqo.h"iom
'Eisht-ooo---o.o---oo.o--ooo--ooo-..ooc.hvhols

®

Tests sbove the double line are to be rm in the ordexr sbowm,
other tests may be run in any order desired,

R

Tanks that have had no previcus laboratory testing performed on
them shall be used for flight test,

3
-~
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3.5.7.2 indicates that it is necessary and then only if the
Procuring ectivity specifies that it shall be conducted.

4/ T¥it check may be ascomplished concurrently with flight tests,

4.5.3 FPREFRODUCTION TEST REPOHT,.- After the coktractor completes
the preproducticn teats, he shall prepare a preproduction test report
according to Specification MIL-T-9107 and furnish three complete coples
of the report to the procuring activitw. The results of more than ome

dmcd wwasr s SwmaTeeBald B e . . P e I I ey e |
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no later than 1 month after the completion date of the earliiest test
conpleted,

25
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5. PREPAHRATION FOR DELIVERY

5.1 GEMNFRAL,- The preparation for delivery shall be the
levels A, B, and C,

8

52 CLASS 2 TANES,~ All class 2 tanks unless otherwise specified
shall be packed in wooden crates conforming to Specification MIL-C-9437
in unit quantities of 1 each. A4ll items and instructions necessary
to install the tank on the appliceble aircraft end pylon shall be
included in the same package as the tanks.

5.2.1 PRESERVATION AND INTERTOR PACKAGING

4t sl RS e e S N e A g E F R UL LY

5e2.1.1 DETACHED COMPONENT PARTS

5e2.1.1,1 SMALL COMPONENT PARTS.~- All smell component parts,
including nuts, bolts, washers, fittings, etc. shall be preserved
in accordence with method II-D, Specificetion MIL-P-116 except that
metal containers shall conform to Specification MIL-C-6054, Test
requirements of Specification MIL-P-116 other than the quick-leak

test ere vaived., Exposed threaded surfaces of the closure device
ﬂhﬂ"] be cnn'l'oﬂ ul'l'h matarial amnfarming ta Snandifiantian MTIT_ L1411

W R MiL e s Al Wilesa Vs diliem Wi RpUvAsLvdE vAM SasaSVTada .Jl
grade i, The metal container shall enclose the contents in a snug,
tight fitting manner and shall be securely fastened to the interior
of the crate in such a menner &s not to trap water, Metal strapping,
when used, shall conform to Specification QQ-S-781, type B. When
items, i,.,e., shackles, have been operationally preserved depreservaticn
is not required. =Shackles shall not be inetalled and will be treated
as small component parts.

5.2.1.1,2 LARGE COMPONENT PARTS,~ large conmonent parts such

F Y- 1.1 I I PRy sde il 1L = Lo mwmd Sadwved mhall e~
AP vELLLUDLYEe, DPWavliisld G-I.D. A]..l.lﬂ QAbitld J.u.&l-.l.ugﬂ. cuv.’ SLO L4 L";\im&v

the same treatment as the tank exterior and shall be packaged with
the tenk in such & manner that water will not collect.

5e241el.3 PARACHUTES,~ The parachutes shall be packsged in
accordance with MIL-P-5610, process type I. The folded parachute
shall be tegged or placarded to specify that the parachute is not
packed for service.

5. 2.1 2 TANK PRESERVATION.- The interior of all oless 2 tanks

PR E T YN R T P y—— ot man o ved deln Clena ol L i....

saalLi DO 305550. with pLBBUIVHbl!H in accordance with wpPoULL1C ]
MIL-C-6529, type III, introduced by meens of pressure spray for Com=
plete atomization, The tenk shall be vented at a point the farthest
distance practicable from the point of intreducticn of the oil during
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spraying operations. The emount of the preservative shall be a
miniznm of 0,12 co per square foot of internal surface area. - Ex-
terior steel fittings installed on the tank, seam wolds, and bolted
or riveted joints shsll b6 coated with pressrvative compound,

Specification MIL~C-16173, grade 1.

50201,3 CLOSURES,~ Class 2 tenk interiors shall be protected
ageinat the entrance of dirt or other foreign material by sealing’
the exterior openings with easily removable, noncorrosive, non-
hygroecopic closures which, when installed, shall withstand en
internal pressure of 15 psig and shall not damage the tank openings.
The closures shell be capable of removal by hand or by the use of common
hang tools. Where necessary to preveni tank ¢ollapse during air ship-
meni and normal temperature change provisions shail be made in the
¢losures to relieve negative preasures..

5e2.2 POSITIONING AND CUSHIONING.~ The Olass 2 tank shall be
supported within the container sg as to meet the requirements apecified
in Specification MI1-C-9437. Tenks shall be placed horizontally in
the crate in such & position that any pockets, wells, or fuel and air
openings are in a position to prevent water entering the tank or
collecting in the pockets., Where possible, the position end support
of the tank should be maintained by use of fixtures from the container
to aircraft attaching points to preclude damege of tank surfaces,
Metal strapping shall not be used to suspend or securs tanks in
position, Vhere blocking, bracing,end cushioning for component parta
is neceasery, it shall be accomplished so as to meet the requirements
of Specification MIL-C~9437., When a wood substitute i{s used as a
blocking or bracing meterial, approval of the procuring activity shell
be required. Where plywood is used, it shall conform to Jpecification
NN-P-515, type I, clase 2, or type II, class 2, Vhen a cushioning
material is used, it shall conform to Specification MIL-C-7T769. At
cobtact points the tank and large component parts shall be protectied
by barrier meterials conforming to Specification MIL-B-i21, grade 4.

5e242,1 TANK MOONTING FIXTURES.- When tenk mounting fixtures
are used they and their attaching parts shall be coated with material
conforming to Specification MIL-C-16173, grade 1.

53 CLASS ) TANKS,~ Class 1 tanks and components shall be pre-
served in accordance with Specificatjon MIL~P-116, method II-D, and
packed in metal containers conforming to Specification MIL~B-9361.
Each shipping container shall include all necessary equipment and
instructions required for the complete assexbly end installatiocn on
the appliceble aircraft or pylon of each tank packaged within the
oontainee,
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5¢3.1 CONTAINER CONDITION,- At time of use the container interior
shall be free of accumulated water, dirt or other foreign materiel and
all defects, i.e., improper or obliterated merkings, shipped paint,
corrosion, and demaged parts shall be repasired or replaced,

5+3.2 HUMIDITY INDICATCORS.- 4 humidity indicetor conforming to
Specification MIL-I-26860 shall be inserted in the receptacle provided.
5.3.3 FPOSITIONING AND CUSHIONING,- The ¢lass 1 tanks and component
parts shall be supported within the container so as to meet the require-
ments of Specification MIL-B~9361. When cushioning material is used,
it shall conform to Specification MIL-F-5030 or MIL-C-7769, At contact
roints with cushioning material, the tank or component parts shall be
protected with barrier meterial conforming to Specification MIL-B-121,
grade A, when the meterial in contact therewith has a pH factor of
less than 6.5 or greater than 7.5.

5.3.4 All exposed operating surfaces of closure device and
exposed threaded surfaces shall be treated with materiael conforming
to the requirements of Specification MIL-C.-16173,

5.4 MARKING.- Interior packages and exterior shipping conteiners
shall be marked in accordance with MIL-STD-129, The nomenclature
shall be "Tank, Fuel, Aircreft, Externel, Auxiliary, Removable®,
Additional markings shell include tank serisl number(a) and cure
date of cldest "0" ring contained therein es prescribed in ANA
Bulletin 438, Interior packasges shall also contein the legend, if
applicable, "Parechute not packed for operational use®,

S.4s1 In Class 1 tenk packeges, inspection shall be made of the
humidity indicator immediately prior to shipment, The desiccant and
indicator shall be repleced in those instances where a relative
humidity approaching 40 percent i3 indiceted.

5.5 SHIPPING ARRANGEMENT,~ The practice of standing containers
on end for shipment is prohibited.

5+5.1 CLASS 1 TANKS,- Class 1 tanka shall be shipped in containers
meeting the nesting ratio requirement as specified in 3.5.8 (Bee 6.3.1).

5e5¢2 CLASS 2 TANKS.- Class 2 tanks shall be shipped and stored
completely assembled end shall incorporate provisions for intermal
inspection and minor repairs.

6. NOTES

6.1 INTENDED USE.- The auxiliary external fuel tanks designed
and manufactured in accordance with this specification are intended
for use on all militery esireraft requiring the use of these tanks for
carrying fuel external to the aircraft.

28
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G DATA.~ Procurement doausents should specify the

Al o _ .y S . AR

a, 7Title, numer, and date of this apecificaition.
‘e -lumber of semples and point of testing.

¢« Appliceble levels pf preservation and packaging, and
packing.

6.3 DEFINITIONS
.3.1 NESTING RATIO.~ Nesting ratio <. 18 .. defined as the ratio

of the number of Class 1 tanks in Gontainers “i#hHA® can bve snipped om a

railroad flat car to the number of Hless 2 tanks in containers that
may be shipped on the same flat car. Use the rallrvad flat car length
for Glass 1 tank containera, which would be optimum for Class 2 tank
containers, since the use of different length flat cars for CGlass 2
tank containera versus Glass 1 would give a false mesting retic.

The width and height limitations of the railroad flat ~ar :will be

10 feet and 11 feet,respectivaly.

6.3,2 ASSEMBLY TDE.~ J-uenblytim ‘A8 .. defined as the

hO«I-IllJ-HWU-U l!&ll- ‘m lfﬂ.ﬂ o,pvuwg O«l- b“ﬂ UOHWLHU: “I-ll!‘1 t‘li im

when one tank 1a essembled ready for use on the alrcraft.

0.4 SUFERSESSION DATA.- Class 1 tanks of this revision syper-
seds type I and type II of the original MIL-T-7378 and class 2 tanks
of this reviaion suypersede. type IIT end type IV of the original
MIL-T-7378. Class 1 and class 2, however, are both continuous
service tanks, whereas MIL-T-7978 covered both continuwous and
limi ted pervice tanks. Limited asrvice tanks will Bo longexr be
procured,

6.5 AIRCRAFT INSTALLATION.~ The following aircreft installation
design requirements for extermal fuel tanks are applicable to this
specification apnd will be inserted in the Handbook Of Instructiona
For Aircraft Designers at the next revision thereof,

a, Ground clearance shall be sufficient to prevent ground
ocontact under any combination of the following static or dynamic
ground conditionss

l 1 P, —-— —— -

{(2) One or more shack absorbera flat,
(3) Pitching, caused by variations in runwey surface,

amountiing to 3 inches between nose and msin wheels or forward and
aft main wheels.
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(4) Folling, caused by variations in runway surface,

amounting to 3 inches between opposite main wheels, or between main
vwheels and outriggers,

(5) Rotation of the aircraft about its center of

gravity or about the majn wheels to attein take-off attitude.

b, Bufficient clearance and access shall be provided for

installing, filling, draining, and removing the tanks,

NOTICE: When Government drawings, specifications, or other
data are used for any purpose other than in connection with
a definitely related Government procurement operation, the
United States Government thersby incurs no responsibility
nor any obligation whatsoever; and the fact that the Govern-
ment mey have formuleted, furnished, or in any way supplied
the said drawings, specifications, or other date ie not to
be regarded by implicaetion or otherwise as in any menner
livensing the holder or any other person or corporeation,

or conveying any rights or permission te msnufacture, use,
or sell any petented invention that may in any way be related
thereto.

JRS/gumh
WCLPD-1

30




