MIL-S-26196E(USAF)
1 November 1961

Superseding
MIL-S-26196D( USAF)
6 January 1961

- MILITARY SPECIFICATION  —---------- -===== -
STTRATLER, TANK AF/MB2A-4A
1. SCOPE 5 '

\

1.1 This spec:.f:.cation covers a lightweight k,OOO-gallon liquid
capacity tank semitrailer, designated AF/M32A-kA, -

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of
invitation for bids, form a part of this specification to the extent

| SRS T

1

specified herein:.

SPECIFICATIONS

g : ) f‘ederal .

" FF-P-101 . Padlocks

QQ-S-781 Strapping, Flat

TT-E-489 Enamel, Alkyd, Gloss, (For Exterior And
Intenor Surfaces) .

UuU-T-81 Tags, Shipping And Stock-

2Z-I-550 Inner Tube, Pneumatic Tire

ZZ-T-381 Tires, Pneuratic, Vehicle And Portable
Equipment

PPP-C-8L3 Cushioning laterial, Cellulosic

PPP-T-60 Tape, Pressure Sensitive Adhesive,
¥aterproof-For Packaging And Sealing

Military

JAN-P-100 Packaging And Packing For Overseas Ship-

' ment, General Specification

MI1~P-116 Preservetion, lethods Of

MI1-B-121 Barrier laterial, Greaseproofed, Water-
proofed, Flexible

1iI1~-P-130 Paper, Vrapping, lLaminated And Creped

1J1~5-131 Barrier katerial, Water Vaporproofed,
Flexible

- MIL-A-148 Aluminum Foil
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LIL-T-740
MIL-R-3065

MIL-D-3464

MIL-F- 3541
MIL-P-4185
HIL-E-4970

MIL-T-5542 -
© MIL-1-6866

Mil-1-6868
MI1-T-7003

- MIL-E-7589

MIL~-M~8090

MIL-S-8141
MIL-A-8421

'MIL-S-8512
. MIL~T-9107

MIL-W=-10434

MIL-T-12459

MIL-R-13689
MIL-T-45341

MIL-D-70327

STANDARDS

- Federal .

595

Trucks, 5-Ton, 6 X 6, Series M39
Rubber, ‘Fabricated Parts o .
Coating-System, Bridging, Strippable,-
Spraysble = - -
Disfccants, Activated, Bagged, Packaging
Use And Static Dehumidification
Fittings, Lubrication

Paper, Tissue, Wrapping

" Environmental Testing, Ground Support

Equipment, General Specification For
Thread Compound, Antiseize And Sealing,
Oxygen Systems ', ‘ '
Inspection, Penetrant Method or o
Inspection Process, Magnetic Particle
Trichlorethylene, Stabilized Degreasing
Extinguisher, Fire, “Bromochloromethane, o
Portable, Type D-2 C :
Mobility Requirements, Ground Support
Equipment, General Specification For
Strippable Plastic Coating, Sprayable

. Air Transportability Requirements,

General Specification Far - :
Support Equipment, Aeronautical, Special,
General Specification For The Design Of ’

"Test Reports, Preparation Of

Windows, Protective Envelope (For .
Installation In Water-Vaporproof Barriers)

‘Tire, Pneumatic, For Military Ground -

Vehicles

Reflectorized Sheeting, Adhesive (Retro-
Reflective) A I
Trucks And Truck Tractors; Commercial, '
Gasoline And Diesel- Zngine Driven, 29,500
To, 64,000 Pounds G.V.\., 6X4

Drawings, Engineering And Associated ’
Lists - I ' :

: ‘Colo'rs
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MIL-S-26196E(USAF)

Air Farce-llavy Aeronautical

AND10387 ; Drill Sizes And Drilled Hole Tolerances
-Twist . ’ '
Military _
1I1L-STD-10 Surface Roughness Waviness And lay
KIL-STD-129 liarking For Shipment And Storage
¥IL-STD-130 Identification Marking Of U. S. Military
' ) Property : '
MIL-STD-143 . Specifications And Standards Order Of
Precedence For The Selection Of
MIL-STD-281 . Processing Of Motor Vehicles And Related
- Material For Shipment And Storage
}IL-STD-808 Finishes, Protective, And Codes, -For

Finishing Schemes For Ground And Ground
Support Equipment »
DRAWINGS - - o .

" Ordnance Corps

C7367608 " Fifth Wheel, Military
- 8984433 Seat, LOX Coupling, 3-1/2 Inch

C898LL3L Nut, LOX Coupling, 3-1/2 Inch

C8984435 , Cone, LOX Coupling, -3-1/2 Inch

C8984990 . 10Z Cap, 3-1/2 Inch

8984991 10X Plug, 3-1/2 Inch '
8987830 Assembly, LOX Coupling, Male Half, A1l .Sizes
£8987831 Assembly, LOX Coupling, Female Half,

’ A1l Sizes ' ,
B8987832 ' Gasket, LOX and IN,, All Sizes
B8987839 Ring, Retaining, IBX and IN2 All Sizes
€8987855. Seat, LOX Coupling, 1 Inch

- 08987856 Cone, LOX Coupling, 1 Inch
€8987857 Nut,.LOX Coupling, 1 Inch
8987869 10X Cap, 1 Inch
€8987870 10X Plug, 1 Inch _
£8987876 . Seat, IN2 Coupling, 1 Inch .
€8987877 Cone, 1N2 Coupling, 1 Inch
€8987878 Nut, ILN2 Coupling, 1 Inch

- £8987885 - Seat, IN2 Coupling, 3 Inch
£8987886 Cone, LN2 Coupling, 3 Inch

- £8987887 Nut, INy Coupling, 3 Inch
cs987888 . Assembly, ILN2 Coupling, Male Half,

All Sizes

e = N —_
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}IL~-5-26196E(USAF) .

ce987889 Assembly, 1N, Coupling, Female Half,
‘ All Sizes -
8987890 -~ INp Cap, 1 Inch-
€8987891 - INp Plug, 1 Inch
£8987896 1Ny Cap, 3 Inch
£8987897 © 1Nz Plug, 3 Inch
Air Force
49A3818 Connector-Female, Liquid Oxygen Tank :
4943819 Nut-Coupling, Liquid Oxygen Tank, Medium
4943820 Connector-Male, Liquid Oxygen Tank,
Medium : _
5243750 - Cap Assembly, Dust, Liquid Oxygen Tank,
- : Medium : ' ' '
"PUBLICATION .

Air Force-Navy Aeronautical. Bulletin
166 Colors, List of Standard Aircraft Glossy

(Copies of specifications, standards, drawings, and publications
required by contractors in connection with specific procurement functions
should be obtained from the procuring activity or as directed by the
contracting officer.) :

2,2 Other publications.- The following documents form a part of this

specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids shall apply.

Arerican Society of lechanical Engineers
ASHE Boiler and Pressure Vessel Code '
Section VIII Unfired Pressure Vessels
(Copies of the ASME code may be obtained upon application to the .
Arerican Society of lMechanical Engineers, 29 West. 39th Street, New York 18,
Kew York.) ' : .
Official Classification Comnittee
Uniform Freight Classification Rules

(Application for’l copies of the freight classification rules should be

- addressed to the Official Classificetion Committee, 1 Park Avenue at

33rd Street, New Yark 16, New York.)
L

o

Licensee=NASA Technical Standards 4/9972545004, User=Norman, Raymond . __..



_ MIL-S-26196E(USAF)
American Trucking Association ) : - .
National Motor Freight Classification. Rules o
- (Application for copies of the National Notor Freight C'lassifica;tion :
" Rules should be addressed to.the American Trucking Association,
12l 16th Street, No We, Washington, D. C.) SR
‘3, REQUIRBMANTS .
3.1 Preproduction.- This specification makes provisions for preproduction
testing. S C. ‘ R -

_V3.2 ‘Components.- The semitrailer shall be made up from the following
major assemblies, Each assembly shall include all parts, controls,
jnstruments, and accessories necessary for its safe and effective =

operation. .
o L ’ : ~ See -
‘ Description o Requirement
‘a. Liquid storage tankassemb]& " ) .3.9.1
b, Pressure buildup system , . 3.9.2
c. Control and accessory housing assembly 3.9.3
d. Running gear -assembiy - 3.9.4
e. Accessoriés ' ; o 3.9.5. »

" 3,3 General specifications.~- The requirezents of 1.I1-S-8512 and those

- gpecified far type 1II, group D items in ¥IL-}-8090 apply as require- .
ments of this specification with the exceptions and additions specified . -
herein. khen the specifications -conflict, this specification shall 1
govem. - : . .

- B.L Sélection of sPe‘c'ii‘ications and stardards.- Specifications and
standards for necessary cormodities and services not specified herein
shall be selected in accordance with FIL-3TD-143.
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NIL-S-26196E(USAF) -
' B __5.5 }iaf_.eriall. L ) _f‘ P R ) 'i_
. -~ 3,5.1 Pungas-proof waterdals - Nateriais that are mutrients for fungi
P ahannotboumm'ithpucﬁultommm_mronsed._u_\d
i : not hermetically sealed, they shall be compounded or treated as - :
: necessary to insure against fungus attack. ‘Pungieidal treatment wull
not be necessary for miterials used in a hermetically sealed enclosure.

3,5.2 Metals.- Wherever practicable, lightweight netals shall be used
in the construction of the semitrailer. o : ‘

 3.5.2.1 All metallic surfaces of the sexjtrailer and componemts -
b thereof ithat muet-mmmmcnmam o that e
' b

“in a location where they e chilled sufficiently diring operstion - |

to cause condensation of moisturd from the atiosphere, shall be

fabricated from 60 resistint mterials, - .

 3.5.3 Gasketing end insulating materials.- Plastic, rubberlike, rubber, -

- ‘or similar gasketing and- insulating materials shall be compounded to .
insure their suitability for the intended application and, where
applicable, their resistance to hydrocarbons and low temperatures.

3.5.3.1 Packings, gaskets, seals, and other nonmetallie camponents -
that come inte contact with high-purity oxygen shall be compounded of
materials compatible wdth use in a pure oxygen atmosphere under the )
conditions to which they will be subjécted, and that are not adversely
affected or detericrated ty eontimued use in an oxygen or nitrogen -
atmosphere. - - - e .
3.5.4 Tubber good\a.- A11 rubber goods such as air hoses, door seals,
et cetera, shall be fabricated from rubber compounds conforming to

3,5.5 Combustible materials.- Readily comtustibls materials shall
not -be used where they contact high~purity oxyged. ' _—

3.6 General design.- The semitrailer shall be a readily mobile,
lightweight, large-capacity, self-contained liquid-oxygen and liquid-
- nitrogen storage and transpart container designed for:

a. Being. £illed with liquid oxygen or liquid nitrogen at a’

supply site ' . S _
b, Transporting the liquid oxygen or liquid nitrogen by road or

highway ‘to the using location, and _ :

) ‘¢, At the using loc tion, transferring the liquid into receiving
contairers, or ; , o :

| | d. At the using 1ocation; storing the liquid with low 'evaporat.ion
loss rates until needed, and at that time accomplishing the transfers’
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MIL-S-26196E(USAF)
3,6.1 Configuration.- The seritrailer design coni'igu;fation shall be
that of a frameless, tandem-axled semitrailer tank conforming to all
ICC regulations applicable to vehicles of this type. :

3.6.2 Reliability.- The semitrailer shall be designed and constructed'

" as specified herein and to successfully complete the tests of 4.4 with

no failures preventing satisfactory performance and with no. cause for
rejection, as specified in the appropriate test paragraphs, that would

.indicate early feilures or & high failure rate.

3.6.3 Maintainability

3.6.3.1 The semitrailer shall be.designed and constructed as specified

herein and to provide the following: . : i
a. Minimum number of ﬁarts consistent with reliability and

performance : :

b, Minimum amount of t'rainin'g and time necessary for assembly,

disassembly, location of trouble sources, and maintenance including

servicing. Vhere practical, parts and components shall be located or
positioned for rapid and simple inspection and recognition of excessive

wear end potential failure. .

¢c. Permit adjustments, servicing, replacement of parts and
components (items). Items shall be located for ample and rapid access

~ unless performance or reliability will be appreciably degraded by the

accessible location. Where engineering reasoning or data determines
that physical interference between two or more jtems or poor access-,
jbility to at least omne item cannot be avoided, the item predicted to
require the most maintenance shall be located for the best access-—
ibility. ~ .

3.6.3.2 Maintainability.- Componehts and accessories shall be constructed
and installed on the semitrailer to: S

a. Insure that normal adjustments, repairs, and overhaul can
be readily accomplished by operating personnel in the field

b. Provide reedy accessibility to all parts for operation,
maintenance, and repairs in the field

c. .Provide for the use of coﬁventional, general-purpose-type
tools to the maxirmum practicable extent '

d, Permit replacement and adjustment of components and
accessories with minimum disturbance to other elements of the equipment.
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NI1-5-26196Z(USAF)

3.6.3.2.1 To the maximum practicable extent, ease-of-maintenance
IR - 5 °) & & ° -ghall incorparate features insuring operating clearance for
LTI Teaeildtating maintenance and servicing at low ambient temperatures by
' " personnel wearing heavy gloves or mittens and bandicapped by bulky
clothing and footgear. Where possible, intricate locking devices,
.controls, and threaded fastenings that can be easily overtorqued by
operators lacking feel through gloves or mumbmess shall be avoided,

3.6.3.2.2 Covers and plates.- Covers and plates that must be removed
~ for component adjustments or for compenent or part removal shall be
equipped with substantial quick-disconnect fastenings.

3.6.4 Trmportabilitj T - -

3.6.4.1 Truck-tractor compatibility.- The semitrailer shall be ' :
designed for operation with an li-52 truck tractor conforming to MIL-T-740; .
with a commercial-type truck tractor conforming to EIL-T-45341; or with
other truck tractors equipped with a military-type lower fifth wheel
conforming to Drawing C7367608, having a clear space of 54 inches

forward of the kingpin centerline, and requiring a swingclear distance
behind the kingpin centerline of up to and including 75 inches.

3.6.4.2 Transport acceleration forces.- The senitrailer shall be
designed for compliance with the flighi and taxiing acceleration
requirements specified in KIL-A-8421 when filled with any-quantity
of liquid oxygen or liguid nitrogen up to and including full design.
capacity, . . : ‘ . ‘

3,6.5 Supplies.- The semitrailer shall be designed to perfarm as
specified herein when serviced with militery lubricants, It shall
not require operating supplies other than the liquid being handled and
lubricants. . o ]
3.6.5.1 The semitrailer shall be designed to insure the minimum _
practicable loss of oxygen and nitrogen for parging, cooldown, sub-
- - cooling, et cetera. - ' : . T

3.6.6 Cold-weather operation,- The semitreiler shall be designed for
full operational use in any arbient temperzture between -65° and +125° F
without special provisions for winterizatian.

T :"" T “ -~~—____,  ) . '
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MIL-S-26196E(USAF) | T o A -

3.7.3 Component location.- Semitrailer components shall be located to
- distribute their weights as evenly-as practicable over the chassis and

to require the minimum practicable lengths of lines and tubing between

components, . _ - . . o

3.7.4 Component mounting.~ Semitrailer components that need not be
removed or repositioned for use shall be securely mounted to the liquid -
storage tank assembly or other major components in a manner that will
insure against damage or unnecessary movement during operation and
transport. All subbases and other fixtures needed for safe and secure
component mounting shall be provided and installed,

3.7.4.1 Center-of-gravity.- The semitrailer overall center-of-gravity
shall be as low as practicable, Components shall be so mounted and
positioned that the resulting force, as calculated from the overall
center of gravity, will be to the rear of the fifth-wheel kingpin when
the liquid storage tank is empty or filled to any level, and the semi-
trailer is decelerated at a rate of 18 ft/sec?, Compliance with this
requirement shall be demonstrated by supporting engineering data in
the report specified in 4.4.2, o

" 3,7.4.2 -Tubing, lines, and.electrical wiring.- Tubing, lines, and
electrical wiring shall be located in protected positions, securely
fastened to frame or body structures, and protected against cutting or
abrasion at each point where they pass through members., . Electrical

. wiring in open locations shall be enclosed in conduit.

3.7.5 Ramp approach and departure clearance.- When towed by an H-52
truck tractor conforming to MIL-T-740 or an equivalent commercial truck
tractor, the fully loaded semitrailer shall be capable of entering, '
negotiating, and leaving a ramp having a slope of 10° with a clearance
of not less than 2 inches between the semitrailer and the ground or
ramp, and without interference between the semitrailer and truck
tractor,. : : o

3.7.6 Ground clearance.- The sémitrailer shall be capable of
operation over l4-inch obstructions such-as rocks and stumps without
damage. . : ' : ‘

3,7.7 Pressure vessels.- Unless otherwise specified herein, all
pressure vessels and connections thereto shall be fabricated in
accordance with armdcomply with the requirements of section VIII of the
ASME Boiler and Pressure Vessel Code, _ o :

. 10

S

- .
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MIL~S-26196E(USAF )

3,7.8 Controls, instruments, and accessories.- All automatic and
manual controls, instruments, fittings, safety devices, and accessories
needed for safe and efficient operation of the semitrailer shall be
provided. . : ' : ,

- 3,7.8.1 Instruments.- All instruments necessary for indicating the
information needed in controlling the semitrailer and determining its
performance shall be sscurely mounted on the control panel in positions

- readily visible and accessible to operating and maintenance personnel
standing on the ground in front of the control panel,

3.7.8.2 Controls.- Insofar as practicable, 2ll manually operated
controls used in normal operation of the semitrailer shall be located
on the control panel. Insofar as possible, the manual controls needed
for normal operation of the semitrailer shall be limited to start,
stop, and rate-adjustment mechanisms.

3.7.8.3 Installation.- The electrical switches and plug-in receptacle
pressure gages, and other instruments shall be installed where they '
will not be contacted by liquid oxygen or nitrogen leaking from lines
or cornections, and where water cannot drip on them as a result of
vapor condensing on cold lines, '

3,7.9 Control panel.- The control panel shall be of sufficient size
for installation of the instruments and controls needed in normal
operation of the semitrailer. It shall be so installed on the
semitrailer that all instruments, controls, et cetera, mounted
thereon will be readily visible and accessible to an operator standing
on the ground in front of the control panel. i :

3,7.9.1 Protection.- The control panel shall be protected by a panel
or door when the semitrailer is not in use for liquid transfer. The
control panel shall be so mounted or recessed into the control housing
assembly that it will be shielded from rain and snow when the door or

panel is open.

3,7.10 Parts fabrication,~- Sheet-metal parts shall be of such thickness,

- rigidity, and strength as to withstand dents, warping, vibration,
radiated heat, et cetera, encountered in service and maintenance and
under the conditions specified herein.
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}IL-S-26196E(USAF)
3,7.11 Locking devices.- Where practicable, all screws, pins, bolts,
et cetera, shall be equipped with locking devices. 3Safety wire, self-
Jocking nuts, cotter pins, lockwashers, et cetera, will be acceptable,’
ihere practicable, lockwashers shall be secured to bolts or screws,
Cotter pins shall be of a type fabricated from corrosion-resistant
steel or other corrosion-resistant material. : '

3,7.12 Thread compound.- Pipe thread compound cor forming to MIL-T-5542;
thin, nonadhesive-backed, polytetrafluorcethylene tape; or other pipe -
thread sealing materials specifically approved by the procuring
activity shall be applied to threads prior to assembly of all pipe-
threaded fittings sebset to contact by oxygen of 30 percent or
greater purity. . : ) : S '

3,7.13 Cleaning solvent drains.- Provisions shall be included to
insure that cleaning solvents and flushing liquids can be readily and
thoroughly removed from the liquid storage tank assembly, from the
pressure buildup system, and from the associated semitrailer piping
and components following cleaning operations. The use of readily
removable and replaceable threaded plugs or similar devices in
Jocations where it would be impractical to provide drain-valves will -
be acceptable. : _ g - :

 3,7.1; Pressure relief devices.- Pressure relief devices shall be
provided in any line or component that can be so isolated by cclosing
valves, or otherwise, that dangerous pressures could develop. - A1l °
pressure relief devices shall be installed at readily accessible
Jocations. Provisions shall be incorporated to insure discharge of
pressure without damage to eguipment or danger to personnel,. Safety
valves shall be sized and selected in accordance with section VIII
of the ASIE Boiler and Pressure Vessel Code. B

3084 Perfoma_nce T e

3,8.1 Storzge and transport capacity.- The semitrailer shall be
capable of storing and transporting under the conditions specified '
herein not less than 4,000 U. S. gallons.in order to provide an expan-
sion (vapor) space of not less than 5 percent of the total container
volume, : ’ : g

@
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MIL-S-26196E(USAF)

3.8.2 Heat leak evaporation 1loss.~ The liquid storage tank aésemb_ly
heat leak evaporation loss shall not exceed 575 pounds of oxygen, or
equivalent, per 24-hour day when: : :

a. The liciuid storage tank assembly inner shell is filled to
not less than 50 percent of design capacity with liquid oxygen or
liquid nitrogen at atmospheric pressure - ' : '

b. The semitrailer is parked in a location wheré thé ambient
temperature is not'less than 125° F C

c. The upper surface of the semitrailer is continuously exposed. °
to solar radiation of 100 to 120 watts per square foot for not less '
than 8 hours each day : : A

: d.' Not less than 30 days‘ have elapsed since evacuatién of the
liquid storage tank assembly annular space, and . : .

e. The semitrailer has been subjected to all the tests specified
lwrein. . R . X .. . . R

3.8.3 Vacuum retention.- The 'liquid storage tank assembly annular
space absolute pressure shall not rise above 100 microns Hg within
7 days (168 hours) when: -

a. Prior to the 7-day test period, the liquid storage -tank
assembly annular space is evacuated to insure an absolute pressure of
less than 100 microns Hg within 24 hours after the liquid storage
tank assembly is filled with liquid oxygen or liquid nitrogen to
LO percent or more of.design capacity : :

b, The vacuum line is sealed after evacuation to prevent
further evacuation prior to completion of the 7-day test .period and
the final absolute pressure measurement ) ;

. c. The vacuum retention testing specified in 4.6.7 is accomplished -
during the 7-day test period . . ' , : B

" d, The liquid storage tank assembly inner shell is pressurized
to not less than 30 psi throughout the 7-day test period except for
the periods of time necessary to effect the specified liquid transfer
‘operations, and . :

e, The semitrziler is parked or operated under ambient tempera-
tures (see 6.4.1) throughout the test period. :

3

e e e e

e
Provided by IHS 7 2 8 6 . —
Noieproduction or networking permitted without license from IHS Licensee=NASA Technical Standards 4/9972545004, User=Norman, Raymond

ST T T T e e Not for Resale, 01/15/2013 06:47:30 MST [ vca1 L(jT’MY-T-_A:V*A-il EBL—E—




MIL-S-26196E(USAF) | -

3,8,4 Tank pressurjzation.- The pressure buildup system specified

in 3.9.2 shall operate to pressurize the inner shell vapor space for
. liquid transfer when the storage tank assembly contains 10C or more

gallons of liquid exygen or liquid nitrogen. ’ o :

3,8.4.1 Buildup rate.- The pressure buildup system shall be capable
of pressurizing the liquid storage tank inner shell vapor space to
not less than 35 psi within 10 minutes after closing the vapar vent
1ine shutoff valve and initiating buildup under ambient temperatures
varying from -65° to +125° F with relative humidities up to and includ-
ing 85 percent when: : o
a. The imner shell is filled with liquid oxygen.or liquid

nitrogen to 15 percent or more of design capacity :

- " b, The inner shell has been ventéd to atm'os;aheric"pres'sure”"
for not less than 4 hours, and . . :

C. Al components of the semitrailer other than the vapor
vent line external to the liquid storage - tank assembly are at approx-
imately ambient temperature. ' o : : o

3,8.4.2 liquid transfer pressure -control.-. The pressure buildup system
‘shall be capable of automatically maintaining the liquid storage tank -
assembly inner shell vapor space pressure at the set level 15 psi
urder ambient temperatures varying from -65° to +125° F with relative
humidities up to and including 85 percent when the liquid storage

tank is emptied from full design capacity to less than 10 percent

of design capacity at a continuous rate of 250 * 25 gpm,

3,8.402,1 Adjustment range.~ The automatic pressure control system
shall be quickly ard easily ad justable to maintain any. liquid storage
tank assembly inner shell vapor space pressure between and including

15 to 35 psig.

3,8,5 .Liquid transfer line performance.- The liquid transfer line
specified in 3.9.1.7.1 shall permit filling or emptying the liquid
storage tank assembly through the disconnect coupling specified in
3.9,1.7.1.3 at any rate up to and including 250 gpm when handling.

either liquid oxygen or liquid nitrogen. o
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3,8,6 Vapor vent line performance,- The vapor vent line specified in

3,9.1.7.2 shall permit filling the liquid storage tank assembly with

liquid oxygen or liquid nitrogen at any rate up to and including 250 gp@. ..o~
without the inner shell vapor phase pressure exceeding 15 psig when e ImE A
the tank assembly is cold. WUhen all components are initially at

.125° F, the vent line shall also permit cooling down of the liquid

storage tank assembly within 15 minutes for £111ing at maximum rate

without the liquid storage tank assembly inner shell vapor phase

pressure exceeding 15 psige. : o .

3,8,7 Liquid fill line performance.- The liquid £ill line specified
'3in 3.9.1.7.3 shall permit filling the liquid storage tank assembly at

rates up to and including 20 gpm without the £ill line friction loss
_exceeding 3 psig. : - ) '
3.8.8 Operating personnel.- The semitrailer shall perform as specified
herein when attended by ome operator. _ - B _ )

3.8.9 Nobility.- The semitrailer shall be capable of type III,

group D mobility in accordance with MIL-}-8090 except for the cross-
country requirements, and as specified herein, ) , ’

3,8.9,1 Turning ability.- When c-oupled' to a towing vehicle or dolly

equipped with a military-type £ifth wheel conforming to Drawing C7367608,
. the semitrailer shall be capable of making complete turns to the right

or left, with the towing vehicle or dolly assuming angles up toand

including 90° with the semitrailer longitudinal axis, without inter-

ference, damage, or evidence of undue ‘strain on any part. ©

3;9 Detailé of components ‘ |

3.9.1 Liquid storage tank assembly -

3,9.,1.1 Liquid storage tank assembly 'componenfs.- The liquid storage,
tank assembly shall consist of the following: : ;

a, An inner shell
b. An outer shell
c. An jnner shell suspension system

d. Insulation

15
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_ e. Provisions for attachment of the running gear and other
components ' : :

f. A mahway

g. Piping and connections therefor.
h, Safety deﬁces

i.. Controls.'

3o '_Ins'tx'-’ument.a;tion.' '

3.9.1.,2 Fabrication,- The liquid storage tank assembly shall be

~ fabricated to contain, and retard evaporation loss of, liquid oxygen _
or liquid nitrogen in accordance with 3.8.1 and 3.8.2, The liquid
storage tank assembly shall be of welded construction, and shall
comply with the requirements of and be certified under section VIII

of the ASE Boiler and Pressure Vessel Code.

3.9.1.2.1 Configuration.-~ The liquid storage tank assembly may be
either of straight cylindrical or of two-diameter design. The two-
diameter design may be used to provide the necessary low center-of-
gravity and still extend the liquid storage space over the fifth wheel,
If a two-diameter design is furnished, the two diameters of each shell
shall be so joined by an offset, reinforced, conical transition
section that the upper surfaces of the liquid storage tank assembly
inner and outer shells each form a straight line, the entire offset
appearing only at the bottom, as viewed from the. side.

'3,9,1.,2,2 Component arrangement.- The liquid storage tank assembly
shall be fabricated with the inner shell suspended within the
outer shell to maintain a vacuumtight ennular jnsulation space of not

less than 6 inches between corresponding points on the shells and
heads, : . '

3.9.1.2,3 Manway.- A manway with an inside diameter of not less than
19-1/2 inches shall be provided at the front or in the top of the
liquid storage tank assembly to permit entry for cleaning the interior
of the inner shell without breaking the annular space vaCulile The
manway -joints, seams, and attachment points sha1l be smoothed and
rounded after assembly as necessary to eliminzte all sharp edges,
corners, points, and other obstructions to safe entry. Use of the

manway as an exit for lines leading from the inner shell will not be
permitted. .

16
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3,9.1.2.,3.,1 Bellowz.- £ flexible bellows of sufficient diameter to-
comply with 3.9.1.2.3 and permit ready installation and removal of

the inner shell cover, if used, through the outer shell access hole
shall be used to seal the mamway from the annular space. A shield shall

be fabricated inside the manway to protect the bellows during passage
or manway cover removale L : T .

3,9.1.2.3.,2 Covers.— Sturdy covers shall be provided as necessary to
protect the marway against damage, liquid entry, and inner shell
pressuré loss during use of the semitrailer under the conditions
specified herein. If the cover arrangement seals the marway at the
inner shell entrance in addition to sealing the manway at the outer
shell entrance, the outer shell cover shall be equipped with a bursting
disc or other positive sealing pressure relief device capable of :
preventing a pressure buildup between the manway covers that could
damage the bellows. ‘ .

- 3.9¢1.2.303 Insulation.~ The space within the flexible bellows and
between the manway covers or between the outer shell manway cover and
the inner shell manway entrance covering device shall be packed or
otherwise filled with a readily removable and replaceable insulation
which will insure the minimum convection and conduction losses.

3.9.1.2.3.4 Lockout device,- The manway COver installation provisions
shall include a readily attachable lockout device, with duplicate keys,
for use whenever a man js within the liquid storage tank assembly. .
The attached lockout device shall prevent installation of either manway
cover until unlocked by key and -removed. Provisions shall be made for
gsafe and secure storage of the lockout devicee : :

3.9.1.2.4 Connections between shells.- Only the manway bellows, piping, -
and other connections necessary for inner shell suppert, entry for -
cleaning, transfer and draining of liquid, safety, and determination )
of liquid level sk2ll extend between the two shells, -

3.,9.1.3 Inner shell,- The liquid storage tank assembly inner shell
shall function to physically store the liquid oxygen or liquid
nitrogen. Insofar as practicable, it shall be desigred to have the
minimm surface area consistent with the requirements specified
herein, : .

17
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3.9.1e3.1 Attachments.~ The inner shell shall be equipped with all
parts, fittings, and accessories necessary to provide for support,
entry for cleaning, liquid transfer, total draining, venting, safety,

and determination of liquid level, - . .

3.9.1.3.2 Inner shell material.- The liquid storage tank assembly '
inner shell shall be fabricated from material with sufficient strength,
rigidity, and vacuum-holding properties to insure compliance with the
requirements specified herein, and which is resistant to corrosion

caused by contact with liquid or gaseous OXygen, liquid or gaseous
nitrogen, moist air, water, or cleaning solvents such as trichlorethylene,

3:,9.1.3.3 Inner shell design pressure.- The 1liquid storage tank

. assembly inner shell shall be designed and constructed for a normal

working pressure of 35 psige. Inner shell strength and rigidity shall
insure against distortion or damage when the liquid storage tank '
assembly annular space 1is evacuated to a high vacuum or _pressurized
to the outer shell safety head maximum opening pressure,

3.9.1.3.4 Sump and drain provisions.- The inner shell.shall be
constructed with a sump and sump drain line at the rear and a smoot
bottom surface throughout an arc of not less than 6 inches on each
side of the vertical centerline to insure arc of not less than 6 inches
on each side of the vertical centerline to insure gravity drainage of
the inner shell to the level of the sump without pressurization when
the front of the semitrailer is raised to an angle of 10° with the
horizontal. The sump shall be not less than 5-3/), inches in diameter,
The drain line shall have an inside diameter of not less than 1/2 inch,
and shall include provisions that will insure against liquid entering
the line from the inner shell during normal use and road operation

of the semitrailer. ' : o

3.9.,1.3.5 Baffles,- Not less than three Jateral and one longitudinal
baffles constructed to be effective for the prevention of liquid
sloshing and surging during transportation shall be fabricated within
the inner shell. The lateral baffles shall be approximately equally
spaced throughout the inrner shell length. Baffle installation shall
be such as to insure against interfering with personnel entrance or
exit through the manway. - : -

'3.9.1.3.5.1 Crawlways.- The baffles shall be provided with crawlways

so arranged that an operator entering the tank through the manway will
have ready access to each compartment formed by the baffles, The

. crawlways shall either be not less than 2l, inches in diameter, or not

less than 18 inches wide and not less than 24 inches hizh. . The edges -
of the crawlways shall be smoothed and rounded after assembly as
necessary to eliminate all sharp edges, corners, points, and other

-obstructions to safe passage.
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3.9.1.3.5.1.1 Lonzitudinal baffle.~ A crawlway shall be provided at
a readily accessible location in each compartment formed by th~
lateral baffles, : o

3,9,1.3.5.1,2 lateral baffles.- Exch lataral baffle shall I.civde &
crawlway at a readily accessible location on one side of the
longitudinal baffle., Crawlways in adjacent lateral baffles shall
be located on opposite sides of the longitudinal baffle, '

3.9,1.3.5.2 Baffle clearance space.- The longitudinal baffle shall
be installed to provide a clearance space of not less than 6 inches

i between the longitudinal baffle and the bottom of the inner shell
throughout the length of the tank. The lateral baffles shall be
installed with cutouts at their bottoms that will provide a clear
space arc not less than 6 inches in length on each side of the .
vertical centerline at the bottom of the inner shell without restriction
to flow, and provide a clearance of not less than 6 inches between the
bottom of the inner shell and the lateral baffle at the vertical center-
lineo . ’

- - 3.9.1.,, Tank outer shell.- The liquid storage tank assembly outer i
shell shall provide support for the inner shell and inner shell suspension
system, and shall form both the structural frame and the body for
the overall semitrailer. The cuter shell shall be reinforced a=
necessary to comply with the requirements specified herein, and shall
be equipped with all fittings and attachments needed for mounting the

. axle and fifth wheel assemblies directly to the outer shell under-
framing without using a separate semitrailer frame or bed, and for.
attachment of the control housing assembly. .

3,9.1.4.1 Material.- The liquid storage tank assembly outer shell
shall be fabricated from material having sufficient strength,
rigidity, and vacuum-holding properties to insure compliance with
the requirements specified herein, '

3.9.1.4.1,1 The liquid storage tank assembly outer shell sections
through which piping connections to the inner shell pass shall be
fabricated from material resistant to corrosion caused by contact with
oxygen, nitrogen, moist air, salt atmosphere, or water to protect.
against cerrosion in case the protective coating is damaged by the
extreme changes in temperature that it must undergo on and adjacent
to the lines carrying liquid and cold vapors. The use of corrosion=-
‘resistant, low-thermal-conductive sleeves to thermally isolate the
liquid-and vapor-carrying lines from the outer shell will also

be acceptable, '
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3.9.1.4e2 Size.- The liquid storage tank assembly outer shell shall
be of sufficient sizé to provide not less than the insulation space
specified in 3,9.1.2.2 between the inner and outer shells.

3.9.1.4.3 Design pressurc.= The liquid storage tank assembly outer
shell shall be designed and constructed for a working pressure that
will insure sufficient strength and rigidity to prevent distortion
or damage when the 1liquid storage tank assembly annular space is
evacuated to a high vacuum or pressurized to the outer shell safety
head maximum opening. pressure. '

3,9.1.4.4 Vacuum line.- The liquid storage tank assembly outer shell

' shall be provided with a vacuunm line and fittings designed for effective
evacuation of the annular space. The vacuum line shall incorporate a
filter, a shuteoff valve, and a vacuum line disconnect fitting. The
vacuum line shall be installed to exhaust.gases from the highest point
of the liquid sterage tank assembly annular spacg, adjacent to the outer
shell and shall, in order to facilitate pumping down, incorporate
features that will ajid the flow of gases through the insulation to the
vacuum }ipe. Insofar as practicable, vacuum line connectigns shall be

of the flanged and bolted type.

3.9.1.4o4.1 Vacuum 1line shutoff valve.- The vacuum line shutoff valve
shall be of a type suited to high vacuum service, and that can be
readily opened or closed with one hand. The valve shall seal th-
vacuum line as necessary for compliance with 3.8,3 when closed with
one hand, and shall provide the least practicable resistance to gas
flow when open. :

3.9.1ehels.1,1 Mounting.- The vacuum line shutoff valve shall be
solidly mounted in an accessible location where it cannot be easily
mistaken for a tank control valve. It shall be so mounted to _
supporting members ‘that force applied in opening or closing the valve
will not damage the vacuum line piping. '

3,9.1okekie? Vacuum line filter.- The vacuum line filter shall be a

" removable unit extending into the liquid storage tank assembly annular
space, and shall have an effective filtering area of not less than

- 1,000 square inches. The filter shall present the minimum practicable
restriction to gas flow consistent with effectively preventing insulation
passing from the annular space into the vacuum pump line, and shall not
‘be damaged by the ba.ckﬂ,oxv,';ggnlting from opening the vacuum shutoff
valve to atmospheri¢ pressure. . ' )

' : 20
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3.9.1.4.4.3 Vacuun line disconnect fitting.- The vacuum-line shall
terminate in a flanged, female disconnect fitting with.an O-ring
gasket and a cover as shown on figures 1 and 2.

3.9.1.4.4.3.1 Mounting.- The vacuum line disconnect fitting shall be
mounted in a location readily accessible for attachment of-a vacuum
pump hose. The discomnect fitting shall.be so mounted that forces
applied to the disconnect fitting during attachment or removal of
the vacuum pump hose or while the vacuum pump hose is attached will
not damage the vacuum lire. ‘ -

© 3,9.1.5 Inrer shell suspension system.- The liquid storage tank
asserbly inner shell shall be supported and positioned within the

" outer shell by a -suspension system that will thermally isolate the
snrer shell from the outer shell and provide an annular insulation
space as specified in 3.9.1.2.2. 4

3.9.1.5.1 Strength.- The inmer shell suspension system shall be of
sufficient strength and rigidity to solidly support and prevent
damage to or unnecessary moverent of the inner shell when it is
f£illed with liquid oxygen or liquid nitrogen to any level and the
semitrailer is towed, backed, braked, or turned as specified herein
and ir61 MIL-M-B0O90 or subjected to.the acceleration forces specified
in 3- ohozo - . . . .

3.9.1.5.2 ‘Heat transfer resistance.- The inner shell suspension
system shall be fabricated from material possessing the maximm
practical resistance to heat flow, and shall provide the minimm
practicable heat transfer area between the liquid storage tank
assembly inrer and outer shells, without sacrifice of necessary
strength and rigidity. ‘ '

3.9.1.6 Insulation.- The liquid storage tank assembly anmular
insulation space shall be filled with an insulation that will,
together with evacuation of the annular space, 4insure compliance

. with 3.8.2. The insulating material shall be of a composition
‘that will not spark or burn when touched with a glowing platinum
wire in an atmosphere of pure OXygen. The insulation shall be
packed during £illing to a density that will insure against settlirg
in service. _ ‘ :

- 3.9.1.7 Intertank piping connections.- Piping connections between
the liquid storage tank assembly immer and outer shells shall be
held to the minimunm necessary for insuring safety and performance
in accordance with the requirements specified herein. Connecting

21
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pping shall be resistant to corrosion caused by contact with liquid

or gaseous oxygen, liquid or gaseous nitrogen, moist air, water, or
cleaning solvents, such as trichlorethylene. Connecting piping shall
be installed to provide -the maximum practicable length of heat transfer
path combined with the minimum practicable heat transfer area.

3.9.1.7.1 Liquid transfer lire.- The liquid transfer line shall be
of such size and installed to provide for liquid oxygen or liquid.
nitrogen flow or transfer into or out of the liquid storage tank
assembly in accordance with 3.8.5. The liquid transfer line shall
be of not less than 3 inches inside diameter. ‘

3.9.1.7.1.1 Liguid transfer jnstallation.- The liquid transfer

Jine shall be installed with a standpipe or other arrangement that

will withdraw liquid at a height of 2 2 1/L inch above the bottom of .
the inner shell to preclude withdrawing sediment with the liquid. In
- addition, the liquid transfer lire jnstallation shall be such as to:

" a.. Tnsure against the liquid oxygen or liquid nitrogen
entering the line from the storage tank assembly inner shell when the -
liguid transfer line shutoff valve is closed ) -

" b. Tnsure that the inner shell can be gravity drained
to the level of the standpipe through the liquid transfer line without
pressurization - : , :

c. Minimize heat transfer between the inrer and outer
shells _ S o

d. Expose the least practicable length of line outside
the storage tank assenbly outer shell.

3.9.1.7.1.2 Liquid transfer line shutoff valve.- A manually operated
shutoff valve having a free passage size approximately equal to that

of the liquid transfer line imner diameter when fully open shall be
provided in the liquid transfer line between the liquid storage tank
assembly outer shell and the liquid transfer lire disconnect coupling.

The valve shall prevent liquid from entering the 1liquid transfer line

from the liouid storage tank assembly inner shell when closed. General
design and construction shall be as specified in 3.9.1.9 through 3.9.1.9.2.

3.9.1.7.1.2.1 Lliquid transfer lire shutoff valve mounting.~ The liquid
transfer line shutoff valve shall be solidly mounted in a location
readily accessible to an operator standing on the ground outside the
control and accessory housing assembly, and to require the least
practicable length of lire between it ard the liquid storage tank

2l
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assembly outer shell. The ‘liquid transfer line shutoff valve shall be
- 8o mounted to supporting members that force applied in opening or
closing the valve will not damage the liquid transfer line piping.

3.9.1.7.1.3 Liquid transfer line discomnect coupling.- The liquid

transfer line shall terminate in a 3-1/2-inch external pipe thread.

A 3-1/2-inch, male, liguid-oxygen coupling half assembly consisting

of a coupling seat, gasket, and cap conforming to Drawings C898LL33,

B3987832, and C898L990, respectively, assembled as shown on '

Drawing C8987830, shall be installed on the liquid transfer lire

pipe thread. A 3-inch, malé, liquid-nitorgen coupling half assembly -

consisting of a coupling seat, gasket, and cap conforming to

Drawings C89878f5, B8987832, and CB987896, respectively, assembled

as shown on Drawing C8987888, and a fitting for adapting the 3-inch

internal pipe threads of the coupling half assembly to the 3-1/2-inch
' external pipe threads of the liquid transfer line shall be provided

for installation when the semitrailer is used with. liquid nitrogen.

3.9.1.7.1.3.1 Liquid transfer 1lire discomect. coupling mounting.- The
liquid transfer line disconnect coupling shall be solidly mounted in
a location readily accessible to an operator standing on the ground. -
The discomnect coupling shall be so mounted to supporting members ’
that excessive force applied in attaching or removing liquid transfer
hoses or while a liquid transfer hose is attached will not damage

the liquid transfer line piping. - - N

3.9.1.7.1.3.1.1 Mounting of the liquid transfer line shutoff valve'
and disconnect coupling to supporting members shall be accomplished
with material possessing considerable resistance to heat flow {to reduce
to a minimum evaporation of liquid transferred.

3.9.1.7.1.3.1.2 The disconnect coupling mounting location shall provide
sufficient clearance around the coupling for not less than one-half

" revolution of strap wrenches or other tools reeded for attachment or
removal of transfer hoses, or for removal and replacement of the
disconnect coupling half. ' :

3.9.1.7.2 Vapor vent lire.- The vapor vent line shall be of such size

and irstalled to provide for cooling down and filling the liquid storage
tank asserbly in accordance with 3.8.6. The vapor vent line shall be

of not less than 3-inch inside diameter. The vapor vent line installation
shall be such as to minimize heat transfer between the inrer and outer
shells. :
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3.9.1.7.2.1 Vapor vent line shutoff valve.- A manually operated
shutof? valve having a free passage size approximately equal to
that of the vapor vent line inrer diameter when fully open shall
be provided in the vapor vent line. The valve shall provide

- positive shutoff when closed. Ceneral design and construction

shall be as specified in 3.9.1.9 through 3.9.1.9.2.

3.9.1.7.2.1.1 Vapor vent line shutoff valve mounting.- The” vapar
vent line shutoff valve shall be solidly mounted-with the control
handle in a location readily accessible to an operator standing on
the ground outside the control and accessory housing assermbly, and
to require the least practicable length of line between it and the

1iquid storage tank .assembly outer shell. The liquid transfer lime
shutoff valve shall be so mounted to supporting members that force . ..
. applied in opening or closing the valve will not damage the vapar

vent line piping. -

3.9.1.7.2.2 Vapor vent line discharge.- The vapor vent line shall
discharge outside the control and accessory housing assembly in a
location where high concentrations .of oxygen or nitrogen gas and
liquid overflow will not constitute a hazard. : :

3.9.1.7.3 Tiquid £111 line.- The liquid fi11 line shall be separate.

from the liquid transfer line, and shall enter the ligquid storage tank '
assembly inner shell at the top. The 1iquid £i11 line shall be of

 'such size and installed to provide for f£illing the liquid storage
~ tank assembly in accordance with 3.8.7. ‘ '

3.9.1.7.3.1 Liquid fi11 1lire installation.- The liquid fill linme ~ - -
shall be extended along the top inside of the inner shell to discharge

at the front so that cleaning fluid pumped into the inner shell through
the liquid fill 1line will flush sedirent and other contaminant materials
into the sump at the rear of the inrer shell for draining. In addition,
the 1iquid £i1l line installation shall be such as to minimize heat
transfer between the inrer and outer shells, insure against interference
with access to the inner shell through the mamway, and expose the. least
practicable length of line outside the storage tank assembly outer shell.

3.9.1.7.3.1.1 Liguid £ill line insulation.- All 1iquid i1l 1line
piping, valves, and fittings, other than the disconnect coupling

outside the liquid storage tank assembly outer shell shall be insulated
in a marmer that will insure the minimum practicable evaporation loss

of liquid oxygen or liquid nitrogen being filled into the liquid storage
tank asserbly at low flow rates. The insulation shall be of a type

that will not absorb moisture under the temperature extremes to which .
it will be subjected, or shall be so applied and sealed that -entrance

of moisture will be prevented. - : -
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3.9.1.7.3.2 Liquid £i11 line shutoff valve.- A manually operated
liquid fill line shutoff valve shall be provided in the £i11 line
between the liquid storage -tank assembly outer shell and the fill
1ine discomnect coupling. The valve shall provide positive shutof £
when closed. General design and construction shall be as specified
_in 3.9.1.9 through 3.9.1.9.2. ’ .

3.9.1.7.3.2.1 Liquid £i11 line shutoff valve mounting.- The. £111

. line shutoff valve shall be solidly mounted in a location readily

accessible to an operator standing on the ground outside the control
and accessory housing assembly, and to require the least practicable
length of line between it and the liquid storage tank assembly outer
shell. The fill line shutoff valve shall be so mounted to supporting
members that force applied in opening or closing the valve will not
damage the 1quid £ill line piping. Mounting of the £411 line shutoff
valve to supporting members shall be accomplished with material
possessing considerable resistance to heat flow to reduce to a
rinimum evaporation of 1iquid filled into tne semitrailer through
the liquid fill line. : s . 4

3.9.1.7.3.3 Liquid £ill lire disconnect coupling.- The liquid £i1l
Jine shall terminate outside the liquid storage tank assembly outer
shell in a 1-inch external pipe thread. A l-inch, male, liquid-oxygen
coupling half assembly consisting of:a coupling seat, gasket, _and cap
conforming to Drawings cR987855, B89B7832, and c8987869, respectively,
assembled as shown on Drawing CB8987830, shall be installed on the fill
line pipe thread. A 1-inch, male, 1iquid—nitrogen~coup11ng half '
assembly consisting of a coupling seat, gasket, and cap conforming
to Drawings C89R7876, B89BT1832, and CB987890, respectively, assembled
- as shown on Drawing c8987888, shall be provided with the semitrailer
for installation when it is used with liquid nitrogen.

3.9.1.7.3.3.1 Disconnect coupling mounting.- The disconnect coupling

shall be solidly mounted as near as practicable to the £111 line

. shutoff valve and ina location readily accessible to an-operatar
standing on the ground outside the control and accessory housing.
The disconnect coupling shall be so mounted to supporting members
that force applied in attaching or detaching a 1iquid transfer hose
or while the hose is connected will not damage the liquid fill 1line

piping.

3.9.1.7.3.3.1.1 The mounting of the fil1l line shutoff valve and the
disconnect coupling to supporting members shall be accomplished with
material possessing considerable resistance to heat flow to reduce to
a minimun evaporation of 1iquid filled into the semitrailer through
“the liquid £ill 1line. ' ' o
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3.9.1.7.3.3.2.1 The adapter for attachment to the liquid-oxygen

MIL-S-26196E (USAF)

© 3,9.1.7.3.3.1.2 The discharge disconrect coupling mounting location

shall provide sufficient clearance around the coupling for not less . '
than one half revolution of strap mmhuibr‘."ahpr”tbbh~ needed for .
attachment or removal of a transfer hose, or for removal and replacement -
of the discharge disconnect coupling. - - C .

. 3.991.7.3.3.2 Adapters.- One adapter shall be provided for attachment

of a.liquid servicing lime equipped with a disconnect assembly consisting
of a male connector and a coupling nut conforming to Drawings Li9A3820

and L9A3B19 respectively to the liquid-oxygen coupling half. One adapter
shall be provided for attachment of a 1ike servicing line to the liquid-

nitrogen coupling half. . : - .

coupling half assembly shall consist of a l-inch, female, liquid-oxygen
coupling half assembly made up from a coupling cone, coupling nut, - - .
retaining ring, and plug conforming to Drawings c8987856, C8987857,
B8987839, and C8987870 respectively, assembled as shown on Drawing C8987831,

and .disconnect asserbly made up from a female, liquid-oxygen tank connector
and a dust cap conforming to Drawings 1943818 and 5243750 respectively.

3.9.1.7.3.3.2.2 The .48apter for attachment to the iiquid-nitrogen
coupling half assembly shall consist of a l-inch, female, ligquid-nitrogen
coupling half assembly made up from a coupling cone, coupling nut, ' -

" retaining ring, and plug conforming to Drawings 8987877, C8987878,

B8SR7839, and CR9BTB91 respectively, assembled as shown on Drawing C8987889,
and disconnect assembly made up from a female, liquid-oxygen tank connector
and a dust cap conforming to Drawings L9A3818 and 5243750 respectively.

3.9.1.3.3.2.3 The coupling assemblies.specified in 3.9.1.7.3.3.2.1
and 3.9.1.7.3.3.2.2 shall be joined by securely screwing the external
pipe threads of the femmle liquid-oxygen connector into the internal
threads of the coupling cone. ' '

3.9.1.7.L ILiquid level gage sensing lines.- If a differential-pressure-
type liquad level gage is furnished, separate liquid level gage sensing
lines shall be provided and shall be of the minimum size consistent with
dependable operation of the gage. Obtaining liquid level pressure

dif ferentials through connections to the liquid supply line or the
vapor vent line will not be acceptabls. .

3.9.1.7.5 PFill level trycock lires.- Three fi‘il level trycock lines
shall be provided for indicating when the 1liquid storage tank assembly

is filled to 3,500 gallons, 3,900 gallons, and 4,000 gallons. Each

£i1l level trycock line shall be of the minimum size consistent with
dependable liquid level indications.
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3.9.1.7.5.1 Fill level shutoff valves.- Manually operated fill level

trycock line shutoff valves shall be provided in the trycock lines as

close as practicable to where the line passes through the outer shell.
The general desigm- ‘and construction of the trycock line shutoff valves
shall be as specified in 3.9.1.9 through 3.9.1.9.2.

3.9.1.7.5. 1 1 The fill 1eve1 trycock 1ine shutoff valves shall be
solidly mounted in locations readily visible and accessible to an
operator standing on the ground in front of the semitraller control
panel. The valves shall be so mounted that force applied in opening
or closing will not damage the trycock line piping.

3.9.7.5.2 Discharge point.- The trycock lines shall terminate in a
location where discharge therefrom will be readily visible to an
operator stand:mg on the grounti a’c or near the control panel.

3.9.1.8 Safety devices.- Pressure relief derlces shall be provided
as necessary for protection of the liquid storage tank assembly, the
pressure buildup system, the semitrailer piping, and associated

- components. All pressure relief devices shall be imstalled in readily
accessible locations, and shall be so positioned that discharge therefrom
will not endanger operating or mintenance personnel.

3.9.1.8.1 Inrer shell safety head.- A bursting-disc-type safety head -
shall be provided on the liquid storage tank assembly to relieve the
inrer shell vapor phase pressure to the atmosphere without degrading
the annular space vacuum in case this pressure becomes excessive and
the pressure relief valve does not open.

3.9.1.8.1.1 Inner shell safety head installation.- The inner shell
safety head shall be installed with a sufficient length of tubing

- between itself and the vapor vent line to prevent frosting of the
safety head unless the safety head actually mptm'es to relieve the
inner shell pressure.

3.9.1.8.2 Outer shell safety head.- A bursting-disc-type safety héad
or a flat-plate-type safety disc assembly in which the plate bears on
an O-ring shall be provided on the liquid storage tank assembly outer
shell for venting the annular space .to the atmosphere in case the
annular space pressure becomes excessive. If a bursting-disc-type
-safety head is provided, it shall be equipped with a vacuum support

to prevent imward distortion when the anmular space is evacuated. The
flat-plate-type safety disc assembly may be used only if the plate will
be retained against the O-ring with sufficient pressure to provide a
positive seal apainst the entrance of gases or moisture under a1l conditions
of operation, even when no vacuum exists in the annular space.
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3.9. 1.8 3 Inrer '=he11 vapor space pressure rehef valve.- An automatic
pressure Telief valve shall be comnected into the liquid storage tank
assenbly vapor vent line between the tank assembly outer shell and the
vent 1lire shutoff valve to relieve excess pressure. The relief valve
shall be designed to open at a pressure sufficiently below the ‘bursting-
disc-type safety head breaking pressure to insure against rupturing of
the bursting head vnless the relief valve fails. The relief valve shall
be of not less than 3/l-inch pipe size.

3.9.1.8.3.1 TInrer shell vapor space pressure rellef valve installation.-’
The inner shell vapor space pressure relief valve shall be installed
with a sufficient length of tubing between itself and the vapor vent
line to prevent frosting of the relief valve unless the relief valve
actually opens to relieve the inner shell vapor phase pressure.

'3.9.1.8.1 1iquid transfer lire pressure relief ‘and drain valves

3.9.1.8.4.1 Pressure relief valve.- An automtic pressure relief

valve shall be provided in the liquid transfer line between the liquid
transfer line shutoff valve and the discharge disconnect coupling for
venting excess pressure from the liquid transfer line and the liquid
transfer hose. The relief valve shall open at a pressure in excess

of that at which the inner shell vapor space pressure relief valve opens,
ard that will insure against damage to the liquid transfer line, the
discharge disconnect coupling, or the liquid transfer hoses. :

3.9.1.8.1.1.1 Installation.- The liquid transfer line automatic

pressure relief valve shall be installed with a sufficient length

of tubing between itself and the liquid transfer line to prevent
 frosting of the relief valve unless the relief valve actually opens
- to relieve the liquid transfer line pressure.

3.9.1.8.4.2 Drain valve.- & manually operated valve for draining .
liquid from the discharge disconnect coupling when removing the liquid
transfer hoses shall be provided in the liquid transfer line between
the liquid transfer line shutoff valve and the discharge disconnect
‘coupling, as near the disconrect coupling as practicable. The drain
valve shall be located and installed to be readily accessible to an
operator standing on the ground. The automatic pressure relief valve
and the drain valve may be combined into one unit. :

$+9.1.8.5 Liquid fill line pressure relief and drain valves

3.9.1.8.5.1 Pressure relief valve.- An automatic pressure relief valve
shall be provided in the £i11 line between the shutoff valve and the
disconnect coupling for ventirg excess -pressure from the fill lns.
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The relief valve shall be designed to open at a pressure in excess
of that at which the inrer shell vapor space pressure relief valve
opens, but that will insure against damage to the liquid fill line
or -discomect coupling. :

3.9,1.8.5.1.1 Installation.- The £ill line automatic pressure relief
valve shall be installed with a sufficient length of tubing between
itself and the £ill line to prevent frosting of the relief valve unless
the relief valve actually opens to relieve the fill line pressure.

© 3.9,1.8.5.2 Drain valve.- A manually operated valve for draining liquid E
Trom the £ill lire disconrect coupling when removing ‘the £i11 hose shall - .
be provided in the £ill line between the shutoff valve and the disconnect .
coupling, as near the discomnect coupling as practicable. The drain
valve shall be located and installed to be readily accessible to an
operator standing on the ground. The autcmatic pressure relief valve
and the drain valve my be combined into one assembly.

3.9.1.8.6 Additional pressure relief valves.- Additional automatic
pressure relief valves shall be installed in each circuit or component
not specified and which can bte so isolated by closing valves or otherwise
that a dangerous pressure could build up. These relief valves shall
each be designed to open at a pressure sufficiently low to insure against
damage to the component or circuit affected. '

3.9.1.9 Control valves.- Automatic or manually operated shutoff and
control valves shall be provided wherever needed for control of the
liquid storage tank assembly inner shell vapor phase pressure, vapor
phase venting, liquid transfer operations, and liquid flow rates.

3.9.1.9.1 Control valve design and construction.- The control valves
shall be designed and constructed to.provide positive shutoff and to
provide the minimum practicable resistance to flow vwhen open. Those
mamally operated valves handling low-temperature liquid or gas shall
be so constructed that the packing glands and control handles are
separated from the valve bodies by a sufficient length of corrosion-

. resistart material with low heat conductivity (such as stainless steel)
that the valves will function properly with normal operating procedures.
Liquid level gage control valves may be of conventional construction.

3.9.1.9.1.1 Control valve material.- The control valves shall be
fabricated from corrosion-resistant mterial not adversely affected
by extended contact with oxygen, nitrogen, moist air, or water or
cleaning solvents such as trichlorethylene. '
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3.9.1.9.1.2 Control valve packing.~ Control valve packing shall be of
a material safe for use in contact with liquid or gaseous oxygen or '
nitrogen and that will effectively seal the valve stem without causing
difficulty of operation. ' , . -

3,9,1.9,2 Control valve mounting.- All control valves used during
liquid transfer shall be so mounted and installed that they can be
readily opened or closed, and so that their control handles will be
readily available to an operator standing on the ground at the '
semitrailer liquid transfer control station. All valves shall be so
mounted to supporting members or large size-piping that excessive

g : force applied to the control handles in opening or closing the valves

i _ will not damage the semitrailer pipinge. ' s

oo o 3.9,1,10 Liquid storage tank assembly instrumentation,.- All. instruments
: : necessary for effective and safe operation of the liquid storage tank - -
assembly shall be provided. These shall include the following: =~

3.9,1.10,1 Liquid level gage.- A liquid level gage shall be provided
; o to indicate the quantity of liquid oxygen or liquid nitrogen contained . .
,* in the liquid storage tank assembly inner shell with an accuracy within
. 42 percent of design capacity. The gage shall have a dial diameter of
not less than 6 inches. and shall be designed for flush mounting on
the control panel, » L -.

: 3,9.1.10,1,1 Graduations.- The liquid level gage shall be separately

: graduated in gallons of liquid oxygen and in gallons of liquid nitrogen

~unless the graduation marking locations are identical. Numbered o
graduations shall be provided at 100-gallon intervals, If separate
graduation markings are necessary, the liquid-oxygen graduations shall
be printed on the gage face in green with a white background, and the
liquid-nitrogen graduations shall be printed on the gage face in red
with a white background. A gage face with black graduations on a white
background will be acceptable when separate graduation markings are
not necessary. The gage face shall contain all markings and other
information necessary to clearly identify the color of graduations
that should be used for the liquid contained in the storage tank .
assembly. ' ‘ . .

3.9.1.20,1,2 Liquid level gage mounting.~ The liquid level gage shall
be securely mounted on the semitrailer control panel in a position
‘where it will be readily visible during liquid transfer or filling to
an operator standing on the ground in front of the control panel,
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3,9,1.10,1.3 Gage control.- If a differential-pressure-type liquid

level gage is furnished, it shall be provided with a mamually operated, -
two-way, three-ported valve and a bypass line to permit isolating it ) B 200
from the liquid line and equalizing the gage liquid and vapor pmase A
pressures when the gage is not in use. The valve shall operate in the - .- .. %o
on position to close off the bypass line and comnest the gage Mgquid T
phase sensing connection to the tank assembly liquid phase gage line.

The valve shall operate in.the off position to close off the tank

assembly liquid phase gage line and open the bypass across the gage

sensing connections, '

3,9,1.10,1.4 Pulsation snubbers.- If a differential-pressure-type liquid
levei gage is furnished, it shall be provided with restriction orifices -
in each sensing line to act as pulsation smubbers for preventing undue
fluctuation of the indicating needle. . .

© 3,9.1,10,2 Vapor phase pressure gages.— A pressure gage with a dial
diameter of not less than 6 inches and a pressure gage with a dial
diamter of not less than 4 inches shall be provided for indicating the
liquid storage tenk assembly inner shell vapor pressure. The gages '
shall be designed for flush mounting, shall be graduated over approx-
jmately 270° of the dial face, and shall be accurate to within 1 per-
cent of full-scale range. T

3,9,1.10.2,1 Range.- The indicating range of the vapor phase pressure
gages shall be approximately 1-1/2 times the normal working pressure
of the liquid storage tank assembly inner shell, unless a higher range
is necessary to prevent the indicator from oving off scale before
reaching the relief pressure of the inner shell safety head and the
vapor space pressure relief valve specified in 3.9.1.8.1 and 3.9.1.8.3.

3,9,1,10.2.2 Pressure gage mounting.- The 6-inch vapor phase pressure
gage shall be securely mounted on the semitrailer control panel in a
position where it will be readily visible to an operator standing on

the ground in front of the control panel, The L-inch pressure gage
shall be securely mounted at the front of the semitrailer in a position
readily visible to a driver through the rear window of the truck tractor
cab for checking inner shell vapor pressure during road transport.
Installation of the 4-inch pressure gage shall be such as to protect

the gage against entry of or damage by rain, snow, et cetera.
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© 3.9.1.10.3 Vacuum iniicator.- A vacuum indicator shall be provided to . o e |

indicate the actual absolute pressure within the liquid storage tank
assembly annular space. o

"3.9.1.10.3.1 Type.- If electmcally operated, the vacuunm 1nd1cator
shall be of the intermittent-reading type. It shall be wired to .
‘consume current and indicate the absolute pressure only when the
reading switch is closed. The reading switch shall be spring-loaded
or otherwise constructed to require physical pressure for closing
and to automatically open when the pressure is released.

3.9.1.10.3.2 Vacuum conrection.- Connection to the liquid storage -
tank assembly annular space shall be made through a filter that will
prevent insulating material from entering the gage sensing element. -
Provisions shall also be incorporated that will permit replacing the
sensing element without degrading the vacuum in the annular space.

3.9.1.10.3.3 Vacuum indicator mounting.-~ The vacuum indicator dial
and the reading switch shall be mounted on the semitrailer control
panel where they will be readily visible and accessible to an operator
standing ‘on the ground in front of the control panel.

3.9.2 Pressure buildup system.- The j:ressure buildup system shall
-operate to pressurize the liquid storage tank assembly inner shell
_ Vvapor space as specified in 3. 8 L and 3.8.4.1. :

3.9. 2.1 Pressure buildup system comporernts.- The pressure buildup
system shall consist of a vaporization coil and controls, together
-with the connections, piping, mountings, instruments, .and accessories
reeded for proper and safe operation.

3.9.2.2 Method of operation. The pressure buildup system shall’
operate by vaporizing a portion of the liquid oxygen or liquid nitregen
contained in the liquid storage tank assembly and pressurizing the
inner shell vapor space with the resultant vapors. Vaporization of
the liquid shall be accomplished in an atmospheric air heated coil
that foams a direct external connection between the inner shell liquid -
and vapor phases through the pressure control system. Liquid supply
for the pressure buildup system shall be withdrawn through a separate .
lire at a height of 2 * 1/L inch above the bottom of the imer shell.
t;sing a standpipe or other arrangement similar to that specified :ln
e9.1.7.1.1.
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3.9.2.3 Vaporization coil.- The vaporization cgil shall be designed
and constructed to receive liquid oxygen or liquid nitrogen from the
liquid storage tank assembly and vaporize it at the rate necessary
for compliance with the performance requirements of 3.8.4 and 3.8.L.1
by heat exchange with ambient air, and discharge the resultant vapors
into the immer shell vapor space. The vaporization coil shall include
all shrouding, baffling, and ducting necessary for insuring proper .
airflow distribution over -the heat exchange surfaces.

3,9.2.3,1 Vaporization coil materials.- The vaporization coil and

its associsted piping, supports, attachments, and connections shall

be constructed from materials not attacked or adversely affected by
contact with liouid oxygen, gaseous oxygen, liquid nitrogen, gaseous
ritrogen, water, dust, mud, road oil, moist air, or cleaning solvents..

3.9.2.3.2. Vaporization coil installation.- The vaporization coil shall
be installed where it will be protected from adverse environmental
conditions, mechanical damage, and mud, snow, slush, et cetera, thrown -
. up by the truck tractor and semitrailer tires. :

3.9.2.4 Operating controls.- The pressure buildup system shall include
all autormatic and mamal controls necessary for. complying with 3.8.4
through 3.8.L.1.1. Normal operation of the pressure bulldup system
shall require no control operation other than shutoff of the liquid
storage tank asserbly vapor vent line and turnirg on the pressure
buildup system. Manual controls shall be provided for accomplishing
the sanme purpose as the automatic pressure control system should the
automatic conirols become inoperative. B

3.9.2.4.1 Operating control mounting.- All manually actuated controls
used in normal operation of the pressure buildup system shall be mounted - -
on cr adjecent to the serdtrailer control panel.

3.9.3 Control and accessory housing assembly.- A sturdy housing asserbly
. shall be fatricated onto the liquid storage tark assembly to house and
provide pretection for the semitrailer instrumentation, controls, pressure
buildup system components installed therein, and accessories. - The -
control and accessory housing assembly shall be desigred and constructed
to protect the enclosed components from rechanical damage, direct solar
radiatfon, rain, sleet; snow, mud, sand, and other adverse weather and
ervironmental conditions. The control and accessory housing assembly
shaps and corstruction shall be such as to minimize the retention of
snow, rain, or sleet. Doors and parels that must be opered for use of
the serditrailer shall be so constructed and installed that snow or ice
will not lodge thereon in a manner that will prevent easy .operation or
access. Construction shall be such that retention of water within the
control and sccessery housing asserbly will be effectively prevented.
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3.9.3.1 Control and accessory housing assermbly material.- The control
and accessory housing assembly shall be fabricated from dimensionally
- stable, rigid material resistant to mechanical damage, distortion, or
deterioratlon caused by frequent wetting \rith water.

3.9.3.2 Control and accessory housing removal.- The control and

accessory housing assembly shall be so comstructed that it, or

applicable sections thereof, can be readily removed -from the overall
semitrailer assembly for maintenance or removal of enclosed components. -
3.9.3.3 Control and accessory housing size.- The control ard
accessory housing assembly shall be of sufficient size to provide A
ready access to the enclosed components for operation, servicing, =
"maintemance, and repairs, and to provide space for the storaga of
semitrailer accessories and tools.

3.9.3.4 Access openings.- Doors or hinged panels shall be provided -

in the control and accessory housing assembly as necessary to insure

easy access to all parts for operation, mspectlon, servicing, maintenance,
and repalr of the equipment. ) .

3.9.3.L.1 Doors and panels.- Doors and panels shall be of sufficient -
thickness amd rigidity to prevent warping, cracking, or distortion
under the conditions speclified herein. A1l doors and hinged panels -
shall be equipped with sturdy hinges and with latches that will hold.
them securely closed or open, as applicable, dwing transport, storage,
servicing, maintenance, and repair in wind velocities up to and "including
- 70 mphe Those doors and hinged panels whose positions may have to be
regulated shall also be provided with means for securing them in any
position within the necessary adjustrrent range when sub:]ected tn the
Same uind veloci,ties.

3.9.3.L.2 Latches. The latches and position regulating devices on
all doors and hinged panels that must be opened far normal operation,
servicing, and mintenance of the semitrailer shall be of the quick-
release type, readily operable by personnel wearing heavy arctic
mittens and without tools. Provisions shall be incorporated for
locking the senitrai]er control and accessory housing with common
padlocks.

3 9.3 S. Ventilation provisions.- Ventilation openings or other air
circulation provisions shall be provided in the control and accessory
housing asserbly as necessary to prevert accumulation of fog resulting

from moist air being chilled during liquid transfer or tank filling. )
The ventilation opemings shall be so located or shielded that the entrance
of rain, snow, or other precipitation and of mud, slush, and dust thrown

up by the wvehicle wheels will be effectively prevented.
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3.9.3.6 Sealing.- All seams and joints in the control and accessory
housing asserbly and between the control and accessory housing assembly
and the liguid storage tank asserbly shall be gasksted or sealed as
recessary to prevent entry of dust and water. All access openirgs .
shall be provided with gaskets or weatherstrips as necessary to seal
‘the control and accessory housing assembly against entry of dust ard
water when the access openings are closed and latched.

3.9.3.7 Lightirg system.~ The comtrol and accessory housing assembly
shall be equipped with a lighting system pocered from the towirng tractor
: ' that will permit safe ard effective operation of the semitrailer at
i right. . . ' _

3.9.3.7.1 Lamps.- Lamps shall be provided in the control and accessory
housing assembly as necessary for easy reading of all instruments, and
as necessary to insure sufficient illumination of all controls and
other components for safe operation of the semitrailer in darkness.
Each lamp assembly shall be equipped with a 12-V, rough-service-type
light bulb. :

3,9.3.7.1.1 Switch.- The lamps shall be controlled by an explosion-
‘proof switch installed inside the control and accessory housing asserbly
vhere 4t will be readily accessibdle to operating personnel. The switch
shall ‘automatically turn off ithe lights when the control panel access
doors are closed. :

3.9.3.7.1.2 Llargp wiring.- The lamps shall be wired into the semitrailer
road-lighting system to receive power through the on-off switches.

3.9,3.7.2 Flood lamp socket.- A disconnect socket for attachment of
the 12-V floodlarp specified in 3.9.5.3 shall be mounted in a convenient
location just inside the semitrailer contrel panel main access door.

3.9.3.7.2.1 Floodlarp socket wiring.- The floodlamp socket shall be
wired into the lighiing system to be always on when the semitrailer
- o Troad-lighting system is energized. :

3.9.5.8 Storage compartrments.- Compartments for safe and secure storage
of the floodlamp, the uninstalled couplirgs and adspters, and of -‘the
other semitrailer tools and accessories shall be provided in the control
and accessory housing asserbly where the material comtained therein will
be readily accessible %o an operator standing on the ground. The tool
compartrernt shall be designed to store all tools required in normal
operation and field raintenance of the semitrailer. Provisions for
locking the tool corgartrent with a cormon padlock shall be incorporated.
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3.9.3.9 Liquid fransfer hose storage tutes.- 4 liguid transfer hose
storage and transport tube shall be provided on the sermitrziler for
each pf the liquid transfer hoses specifiez in 3.9.5.1. The storage

“tubes shall te designed and constructed to psrmit ready and easy '

insertion and removal of the liquid transfer hoses. The forward end

of each liguid transfer hose storage an¢ transport tube shall be
tightly closed with a cover that can ‘be *e-oved if necessary, but which-
is not intended to be opered for norrz1l insertion or reroval of the
liquid transfer hese. The forward erd cover s*all be “rov_ded with a
seal or pasket that will prevent entrance of dust or water when the .
cover is installed. The rear end of ezch fibe shall be provided with
a readily opened cover that will positively retain the liquid transfer
hose in the tube and protect it from damzge and contarination when: .
closed. The rear end cover shall te equirped with a gasket or weather
strip seal that will prevent entrance of cust, water, or other
contart nation when the cover is clesed and latched.. The entrance
opening shall include rollers or other provisions for pre*rentlng
abra51on daﬂage to the hose dur‘.ng insertlo'l and re*-xoval

3.9.4 Runm.ng gear uSSerly ’ -

3.9.L.1 Chassis frame.- The liquid storzge tark asser.bly shall form
the chassis frame for the semitrailer. The £:£th vheel, tandemaxled
bogie assembly, and other components shall te ncunted to the liquid

storage tank assembly outer shell ard its underfrarming without
necessity for a separate semitrailer frame or bed.

3.9. L.2 Bumper.. A bumper shall be provided.

3.9.L. 3 Pintle hook.- & pintle hook n°ed rot be furrished. _

- 3.9, h L Upper £ifth wheel .

3.9.h.L.a Upper £4fth wheel construction.- 4 £ steel fifth wheel

‘bearing and skid plaie rounted or an aluminum backing plate with
-aluminun sur:portlnz structure will bte an sccepta®le consiruction.

3.9.L.L.2 Upper fifth wheel tei ight.- With tre “.111:,' loacded serdtrailer
coupled to a towine tractor amd in level positicn, the Leight from
zround level to’ the urderside of the vrper £ £if+h wheel arall be .

S0 *+ 1 inch. . .

0 3.9.L.L.3 Pickup plate.- A pickup plate s_.‘al; te prc;fé._;‘ed..
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3.9.L.4.L Fifth wheel jocation.~ The upper fifth wheel shall be
located to provide the clearances necessary for compliance with
3.6.3.1. The kingpin shall be installed with its centerline not
less than 1B inches from tre front of the semitrailer, and so that
the lower fifth wheel will be completely covered by the upper fifth
wheel bearing.plate. .. - . '

3.9.L.5 Semitrailer axle.- The semitrailer shall be equipped with
a tardem-axled bogie asserbly having an s2xle centerline spacing of
more than LB inches but less than 60 inches, and designed for a -
rinimun of 32,000 pounds.tire load reaction. :

3.9.4.5.1 ‘Axle location.- The semitrailer tandem-axled bogie asserbly
shall be located to provide the raximum practicable distance, btut not
less than 30 feet, between the upper fifth wheel kingpin centerline

_and the centerline of the rear axle of the bogie assembly. = This

Jocation shall be such that when the liquid storage tank assembly 1is
filled to design capacity with liguid oxygen at its atmospheric
pressure boiling temperature, the semitrailer is coupled to its
towing tractor, and the complete assembly is standirg on level ground,

‘the total semitrailer tire loading will not exceed 32,000 pounds and

the Tifth wheel load will not exceed 24,000 pounds.

3.9.4.6 Wheels, tires, and tubes.- The -semitrailer shall be provided

with dual wheels and tires (with tubes and flzps if tube-type tires
‘are furnished) on each axle. ‘

3.9._1:.6.1' Wheels.- Commercial wheels'wiil be a'cceptable.'

'3,9.4.6.2 Tires.- Tires shall be 10.00-by-20, 12-ply, or 11-by-22.5,

12-ply, preuratic, conforming to the quality and performance requirements
of MIL-T-12159 or 2Z-T-381. _

3.9.4.6.3 Imertubes.- Innertubes, if used, shall conform to 22-1-550,
shall be size 10.00 by 20, and shall be of tre heavy-duty type. Valve
sterms on the inrer wheel innertubes shall extend through the outside

wheel cutouts to be readily accessible for inflating and pressure

checking. Tire flaps shall be in accordance with tire and rim association
handbook standards. ’ _ -

3.9.4.7 Parking trake control handle.- The parking brake control handle
shall be installed where it will be readily accessible to, and the

parking brake easily applied by the vehicle operator from the curb side
or rear of the seritrailer. 2

39

~ . . e — .
No reproduction or networking permitted without license from IHS Licensee=NASA Technical Standards 4/9972545004, User=Norman, Raymond ;—
hd ”

-

Not for Resale, 01/15/2013 06:47:30 MST?. ¥ W™ ¥ 1 VAL L A‘B Lé -



MIL-5-26196E (USAF)
3.9.4.8 Fenders and mudflaps.- The semitrailer shall be equipped with
fenders and mudflaps as necessary to prevent water, mud, slush, stores,
et cetere, from being thrown to the rear or against the semitraller . oot .-

© liquid storage tank asserbly, the pressure buildup system components;™ o

- and the control and accessory housing assembly by the semitrai]er or
. t.owing tractor tires. -

iy

NS

3. 9 k. 9 Underccating.- The fenders and adjaceub netal parts subject
~ to being sprayed with mud, slush, or stones from the wheels shall be
: _given a heavy application .of high-grade vehicle undercoating material.

3.9.4.10 Lubrication fittings.- Lubrication fittings conforming to :
MIL-F-35L1 shall be provided in accessible positions at all necessary
- semitrailer lubrication points. Pressure relieT fittings may be
pv-ovided where use of high-pressure lubr:l.cating equipment could cause

©3.9.54.10.1 Wérning platés.? Where the use of_ high-pressure 1ubr1catiﬁg '
equipment will damage grease seals or otler- ;nrts, a warning plate
shall be af“lxed to the equipment ina consplcuous location.

s 3.9.4.11 Road light.'mg provisions. The semitraﬂer shall be equipped
with complete road-lighting provisions designed for operat" on with -
‘truck tractors using a 12-V lighting system. _

3.9.4.11.1 Lamps and reflectors.- 'l’he raod lightirg provisions shall
include all taillamps, stoplamps, turn signals, clearance and marker
lamps, wiring, and reflectors necessary to comply with current ICC
and individual state requirements for same. Commercial lamps.and
reflectors will be acceptable if constructed from corrosion-resistant
materials and equipped with seals which effectively prevent the
ent.rance of dust, water, and vapors. ; _

3. 9 1.11:2 Coupling receptacle.- An SAE—recomnded seven-prong
coupling receptacle shall be installed on the front of the semitrailer
at or near the center for insertion of the truck tractor intervehicular
cable. Wiring shall be in accordance with current SAE handbook recom-
mendations.

3.9.4.11.3 "’Road lighting system wiring.- Road lightirg'system wiring
not enclosed in housines or similar protected locatlons shall be .
installed in metal or plastic electrical wiring condu‘lt for protection.
from mechanical damage. .

e
¢
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- MIL-S-26196E(USAF) -
3.9.5 Accessories

3.9.5.1 L1qu1d transfer hoses. Two 20-foot lengths of -3-1/2-inch
‘inside diameter liquid-oxygen transfer hose shall be furnished with
the semitrailer. The hoses shall be constructed for a working
pressure of not less than 50 psig, and shall be flexible enough

to permit easy handling, to prevent damage from continued flexing,
and to permit ready insertion into the liquid transfer hose storage
tubes. : .

3.9.5.1.1 Hose covering.- Each liquid transfer hose shall be provided
with an insulated covering on the last 18 inches of each end to reduce
the danger of frostburns to operating personnel during attachment to

or renoval from the discharge disconnect coupling specified in -
3.9.1.7.1.3 or another liquid container. The insulating covering shall
be of a type that is resistant to abrasion, acids, hydrocarbon fuels, =
greases, alkalis, heat, and cold. ,

3.9.5.1.2 Connectiors. Each end of each 11quid transfer hose shall
terminate in a 3-1/2-inch external pipe thread. A 3-1/2-inch, female,
liquid-oxygen coupling half assembly consisting of a coupling come,
coupline nut, retaining ring, and plug conforming to Drawings C89BLL3S,"
c898ul3L, BRIRTE39, and CBIBLYIIL, respectively, assembled as shown on
Drawing C8987831, shall be installed on .the pipe threads at each end

of each liquid transfer hose. A 3-inch, femle, liquid-nitrogen cou-
pling half assembly consisting of a coupling cone, coupling nut, retainirg
ring, and plug conforming to Drawings CE987856, C8987887, B8987839, and
CB9RTRYT, respectively, assembled as shown on Drawing C8987889, and a
fitting for adapting the 3-inch internal p:Lpe threads of the coupling
half asserbly to the 3-1/2-inch extermal pipe threads on the liquid
transfer hoses, shall be provided for installation on each end of each
liquid transfer hose when the semitrailer is used with liquid nitrogen.

3.9.5.2 Fire extinguishers.- Two Type D-2 fire extinguishers conforming
to MIL-E-7589 shall be provided with the semitrailer. One extinguisher
shall be mounted on each side of the semitrailer. The extinguishers

° shall be readily accessible to persons standing on the ground. The ;
mounting location shall be such that the extinguishers will be protected
from mud, water, slush, et cetera, thrown up by the wheels. :

3.9.5.3 Floodlamp.- A weatherproof, duickly attachable, portable flood- ,'

1anp shall be furnished with the semitrailer. The floodlamp shall be
equi pped with a 12-V bulb of not less than 50 cp.

u1'
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MIL-5-26196E (USAT)

3.9.5.3.1 Floodlamp attachment device.- Tre floodlamp shall be
. provided with an-attachment device with which it may be quickly
and readily attached to-either rear corner of the semitrailer
© in a convenlent location where its light will not be blocked by
penels or doors. The gquick-attachment device shall include a
ball-and-socket or sirilar joint that will permit the light to
be directed anywhere. in a 270° arc around the corner of the semi-
trailer to which it is attached. .

3.9.5.3.2 Extension cord.- The floodlamp shall be provided with

a heavy-duty, flexible extension cord to permit its free movement
in the vicinity of the semitrailer rear-end. One end of the ‘cord
shall be permanertly attached to the lamp. The free end of the -
extension cord shall be equipped with a disconnect plug designed

to rit the floodlamp socket specified in 3.9.3.7. 2.

.3.9 S. 3 3 S'ditches. The fioodlamp shall be provided with a mamally
operated on-off switch built into the lamp body.

3.9.5.3.4 Storage provisions.- Facilities shall be provided within
the control and accessory housing in a convenient'location for
protection against damage to and storage of the floodlamp.

3.9.5.4 Special operation and raintenance tools.- When tpecified
(see 6.2), a complete set of .all special tools, other than common
handtools and tools norrally available in motor vehicle reoair shops,
required for proper operation arnd maintenance of the semitrailer and
its  conponents shall be provided.

3.9.5.5 Tool compartment.- A compartment shall be provided for

- .storage of all tools required in normal operation and maintenance
of the semitrailer. Provisions shall be incorporated for lockirg
the tool compartment with a common padlock. . , .

3. 9.5.6' Handbook compartment.- A compartment shall be provided
inside the control and accessory housing asserbly for containing the
eauiprent operation handbook and the equipment maintenance and
inspection record. The compartment size shall be not less than

9 by 11-1/2 by 2 inches.

3.9.5.7 Padlocks.- Heavy-duty padlocks conforming to FF-P-lOl shall
be provided for locking the semitrailer control and accessory housing
assembly and the ‘tool compartment. All padlocks shall operate with

" .the same key. Not less than three master keys shall be provided with
each serdtraller.
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3.10 Imerchangestility.- £11 parts having the same mamifacturer's
part number shall be functionally and dimersionally interchangeable.
The drawing number requirerents of ¥I1-D-70327 shall gevern changes
in the mamufacturer's part nuzbers. = -

A 3.11 Dimensions.- The dimensions of theb semitrailer shall not exceed

‘the following when all access openings are closed for highway transport:
a. Overall length - 35 feet o |
b. Overall width - .8 feet =
c. Overall height -. 11 feet 2 Anches.

3.12 Weight.- The gross weight of the semitrailer and its accessories
when f£illed with not less than 1,000 gallons of liquid oxygen at its

P

Az

atmospheric pressure boiling temperature shall not exceed Sh,OOO'poundAQ

3.13 Finishes and protectlve coatin.gs,

3.13.1 Surfaces contacting oxygen.- Surfaces, parts, fittings,

ot cetera, of the semitrailer that will be in contact with high-purity
oxygen shall be thoroughly cleaned with a nonflammable solvent, such
as trichlcrethylens, to remove all metal shavings, o0il, grease, and
other foreign material. No otler cleanirg, primirg, or painting with
organic materials shall be performed on thesu. surfaces. -

3.13.2 Exposed parts and surfaces.- A1 exposed parts and surfaces,
except parts and surfaces that contact high-purity oxygen, shall be
cleaned, treated, and finished as spscified in MIL-STD-808. When more
than one finish process is permitted by MIL-STD-808 for a part or
surface, the most applicable proces:z zhall be determined by the
comtractor unless otherwise specifiedyherein. : '

3.13.2.1 Finish code No. FF-909 shall apply to semitrailer exterior
parts and surfaces above the centerline of the 1liquid storage tank
assembly. : :

A 3.13.2.2  Final film color designation QG shall apply to semitrailer

sexterior parts and surfaces below the centerline of the liquid storage
tank assembly. o

3.13.2.3 Final £11m color designation WL shall apply to intsrmal parts

and surfaces of the control and accessory-housing assembly.

-3
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3.13.2.4 Final film color deugnatlon YL shall apply to control panels,
equiprent items, and mounting parts 1mtalled mthln the control and .
' accessorv housing assembly. _ T

3.1h Operational marking . L, .

% 21 Semitrailer exterior surfaces.- Each semitrailer shall.be |
marked as follows by applying reverse silk screened reflectorized
tape conformrg to MIL-R-13689:

, 3.14.1.1 The lettering U S AIR FORCE shall be applied with L-inch
- silver reflective letters ona 5-inch-wide red reflective background
ard the registration number furnished by the procuring activity
{see 6.2) shall be applied with 3-inch silver reflective numerals
and letters on a h-inch-wide red reflective background, on two lires
with zpproximately 3 inches between the silver-lettered lires. The '
marking shall be applied on each side of the semitrailer, approximately
. one-third of the semitrailer length from the front of the semitrailer,
~ Just above the centerlire, with a third marking centered on the rear
surface of the semitrailer. :

3.14.1.2 The lettering NO SHO¥ING WITHIN 100 FEET shall be applied in’
‘two lines of copy with L-inch silver reflective letters on a 10-inch-
wide red reflective background in.the locations specified by t.he
“ procuring activity. . .

,3' ih.1.3  The lettering CAUTIC' AIRBRAKES shall be applied with 2- inch
silver reflective letters on a 3- -1/2-inch-wide reflective background
across the 1ower rear of the vehicle.

3.14.1. h The proper air pressure to be maintained in the sen:ltrailer
tires shall te painted in block letters approximately 1/2 inch high
rear the wheels with rloss eramel conforming to TT-E-489. The color
shall be orange-yellow, Mo. 13538 of Standard 595. , :

- 3.1L.2 Control marking.- Unless location makes 'such identification
impractical, all valves, rages, controls, and indicators used in
operation of the semitrailer shall be identified by securely attached .
nameplates of such -conposition that exposure to oil, dirt, water, light, -
‘heat, clearing fluids, et cetera, will not fade them or cause them to
become eradicated or distorted. Securely attached metal tags may be
used to identify valves and other controls not normally used for operation
and control of the equiprment, or which are so located that the. application
of naneplates would not be feasible. : . S

T
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3.14.3 Operating and precautionmary instructions.- Brief and easily

! readable operating and precautionary instructions 'shall be permanently

- affixed on or near the semitrailer control panel in a readily accessible
and protected location that will be within the control and accessory
housing assembly when it is closed for transport or storage. The
instructions shall be clear, concise, and adequate to enable operation:

: of the semitrailer without damage to the equipment or injury to
- - rersonnel. Instruction panels shall be made from sheet aluminum or

sheet zinc of not less than 0.050 inch thickness, anodized or etched
to produce raised markings with a black or other dark color: background,
and with a raised border of not less than 1/L 1nch.

3.1kL. )4 Electrical wiring diagram.- A complete -electrical wiring diagram .
¢ the semitrailer lighting system shall be permanently affixed on or .
: - tear the semitrailer control panel in a readily accessible and protected - -
T location that will be within the control and accessory housing when it
' is closed for transport or storage. The electrical wiring diagram shall
- be of adeguate size for clear readability and shall be prepared in the
same manrer as the operating and precautionary 1nstruction plate.

"3.1L4.5 Plow diagram.- A flow diagram 111ustra¢,1ng the senﬂ.trailer
overall processes and equipment shall be permanently affixed on or
©  near the control panel in a readily accessible and protected location -
that will be within the control and accessory housing assembly when
it is closed for transport or storape. The flcw diagram shall be of
- adequate size for clear readability and shall be prepared in the same
manner as the operating and precautionary instruction plate.

3.14.6 Transportation. data “plat_e.- A transporiation data plate as
specified in MIL-M-8090 shall be provided. 4

3.14.7 Insulation identification plate.- An insulation identification
plate containing all information necessary to completely identify the
insulation materisl and showing the quantity in pounds of the insulation
.material installed in the liquid storage tank assembly anmular space

- shall be permanently affixed in a readily accessible and protected.
location that will be within the control and accessory housing assembly . -
when it is closed for transport or storage. The insulation ideu‘cification
plate shall bte prepared in the same manner as the operation and pre-
cantionary instruction plate.

3.14.B Lubrication poirts.- Each lubrication point shall be identified
by a filled-in circle of approximately 2-inch diameter around the
lubrication point. The circle shall be painted on the equipment with .
gloss enarel conforming to TT-E-U59. The color shall be insignia red,
color 509 of Bulletin 166. ‘ : .

: I | 3
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| 3..16 Worl&nanship.- The semitrailer, including all parts and accessories,
_shall be fabricated and finished ina thoroughly workmanlike manrer.

3.14.8.1 Lubrication warning plates.- Where the use of high-pressure
lubricating equipment will cause damage to grease seals or other parts,
a warning plate shall affixed to the equipment in a conspicuous
location. - - : , : c ‘

' 3.14.9 Color marking.- The indicating scale of each i nstrument

(pressure gage, differential pressure indicator, temperature indicator,
liquid level indicator, et cetera) used for normal operation and control
of the semitrailer shall be permanently and plainly marked with green
and red to show the proper operating and the other-than-proper-operating

or danger ranges respectively.

3.15 Identification of product.- Equipment, asserblies, ard parts
shall be nmarked fo_r identification in acconqance with }I[L-ST_D-]J).

1 3.35.1 Semitrailer namepiate location.- The semitrailer nameplate

shall be securely attached to the outside of the control and accessory
housing assembly in a readily visible location. : ' T :

Particular attention shall be given to freedom from blemishes, defects,
burrs, and sharp edges; accuracy of dimensions, radii of fillets;

‘and marking of parts and assemblies; thoroughness of soldering, welding,
_brazing, painting, wiring, and riveting; alignment of parts and tightness -
- of asserbly screws and bolts; cleaning, et cetera. ' '

3.16.1 Cleaning.- Components of the serdtrailer shall be thoroughly
cleaned to remove dirt; excess soldering, brazing, and welding flux;
welding slag; loose, spattered, or excess solder; metal chips; and
other foreign materials before, during, and after assembly.

L. QUALITY ASSURANCE PROVISIONS

4.1 The supnlier is responsible for the performance of all inspectibn
requirements as specified herein. Except as otherwise specified, the
supplier may utilize his own or any other inspection facilities and
serrices acceptable to the Government. Inspection records of the
exardnation and tests shall be kept complete and available to the
Covermment as specified in the contract or order. The Government
reserves the right to perform any of the inspections set forth in

the specification where such inspections are deemed necessary to .
assure supplies and services conform to prescribed requirements.

L6
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) - MIL-S-26196E(USAFP) _
4.2 Classification of tests.- The 1nspection and testing of the '
semitrailer shall be classified as follows: S

a. Preproduction testing Gt c.e s s s e s s e e o See hh
b. Acceptance tests. o ¢« ¢ o o 4 s e e o 0 0 oo See h.S.
L.3 Test. conditions '

L4.3.1 Apparatus.- Insofar as practicable, apparatus used .’m
conjunction with the testing specified herein shall be of laboratory
precision type and shall be calibrated at intervals properly spaced
to insure continued laboratory accuracye. _

. 4.3.2 Tools.- Special tools and field equipment shall be ‘used to
the maximum practicable extent during testing. Use of these tools
shall be sufficient to determine their usefulness. Instances where
the special tools furnished are inadequate shall be recorded in detail.

L.3.3 Instrumentation

L.3.3.1 Pressures.- Pressures in excess of 1 mm Hg absnlute and
pressure differentials shall bte measured by means of the pressure gages
and differential pressure meters furnished as part of the semitraller.
(See 6.L.2) Barometric pressure shall be measured by means of a-
_ properly calibrated mercurial or aneroid barometer.

4.3.3.1.1 Absolute pressures below 1 mm Hg shall be measured by the

use of calibrated instruments designed to read total pressures
including both permanent rases and condensable vapors). A certificate

of instrument calibration, to show compliance with the accuracy require-

ments specified under 4.3.9.5, shall be included as part of the test

xeport.

L.3.3. 1 2 Pressures in excess of atmospheric shall be -recorded in
pounds per square inch gage. Pressures up to and including atmospheric
shall be recorded in microns or millimeters of mercury absolute, as
applicabtle. Differential pressures shall be recorded in inches of
water or inches of mercury, as applicable.

L.3.3.2 Temperatures.- Temperatures: shall be measured by means of
appropriately located thermometers, or by thermocouples used with
calibrated potentiometers.

L.3.3.2.1 Temperatures shall be recorded im degrees Fahrenheit.
| L7

o | . . . | o - '
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" L3l Flow rates . )
, L.3.4.1 liquid.- Liquid-oxygen or liguid-nitrogen flow rates shall
. be determined by passing the liquid through a properly calibrated
: recording or totaling-type liquid floumeter designed to handle the
-liquid beang measured. The determimtion of liquid flow rates by
weighing the liquid collecting in a contairer will also be acceptable.

4.3.4.1.1 ILiquid flow rates shall be recorded in gallons per minute
of the liquid at its atmospheric pressure boiling temperature. '

L.3.4.2 Gas.- Vapor vent and similar low pressure gaseous oxygen or
gaseous nitrogen flow rates shall be determined by passing the material:
through a properly calibrated recording- or tot:1ling-type gas meter
designed to handle the gas being measured. ' .

L.3.L.2.1 Gaseous flow rates shall be comverted to weight flow rates
for the mterial handled. )

L.3.5 Lubricants.- Lubricants for the semitrailer shall be in
accordance with applicable military specifications and of the type’
ard grade recommended ty the mamufacturer.

L.3.6 Inspections, servicing, and adjusting.- Inspections, servicirg,
and adjustments shall be performed as specified by the semitrailer
operating and mintenance instruction handbook, unless such instructions
are contrary to those necessary for compliance with the requirements

. Sspecified herein. - o

L.3.7 Observations.- During the progress of all tests, such character-
~istlcs as smoothness of operation, vibration, ease of control, pressure
regulation, freedom from leaks, ease of handling, and the operation of

auxiliary egquipment shall be observed to determine whether the semi- o
trailer complies with all requiremsnts specified herein. .

L.3.8 Preparation for test.- The semitrailer shall be prepared for
test by assembling, adjusting, and servicing 2= zrecified in the :
operating and maintenance instruction handboc:. - The servicing shall
include vacuum pumping and sealing of the vacuoz 1ine. :

L.3.8.1 Vacuum pumping.- A vacuum pump shall be attached to the semi-
trailer vacuum line disconnect fitting ard the liquid storage tank
assembly annular space pumped down to insure an absolute pressure of
less than 100 microns Hg within 2L hours after the warm liquid storage
tank assembly is filled with liquid oxygen to LO. percent or more of
design capacity. . B
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4.3.8.2 Vacuum line seal.- Upon completion of the vacuum pumping,
the vacuum pump shall be disconnected and the vacuum line so sealed
that further vacuum pumping cannot be accomplished without breaking
the seal. The vacuum line shall remain sealed throughout all testirg
~ specified herein. ‘ N _ ’ '

o A e
A Y T

i " 1.3.9 Test data

4.3.9.1 Correction of data.- If the tests specified herein cannot

be conducted under the stated conditions, the tests may, upon approval .
by the procuring activity, be conducted under other corditions and the
performance under the specified conditions calculated from the test
results obtained. The manrer of calculation shall be demonstrated

and actual test data proving the correctness of the calculation methods
used shall be presented for review by the procuring activity. -

4.3.9.2 Operétional data.- Operational data shall be recorded as
specified under the individual test instructions. ,

4.3.9.3 Psychrometric data.; Wet- and dry-bulb temperatufe readings
shall be recorded when necessary for an individual test, and shall be
taken at the intervals specified therefor. ' :

ls.3'.9.h. Barometric pressure.- The barometric pressure shall be measured
and recorded when specified for an individual.test, and shall be obtained
at the intervals specified therefor. . v ~ - :
4.3.9.5 Tolerances | -

4.3.9.5.1 Data on absolute pressures measured in the range from
0 to 10 microns Hg shall be accurate to within 2 picrons Hg.

5.3.9.5.2 Data on absolute pressures measured in the range from
‘10 to 50 microns Hg shall be accurate to within S microns Hg. -

4.3.9.5.3 Data on absolute pressures measured in the range from
50 to 250 microns Hg shall be accurate to within 10 microns Hg.

4.3.9.5.k Data on absolixte pressures measured in the range from
250 to 500 microns Hg shall te accurate to within 20 microns Hg.

L.3.9.5.5 Data on absolute pressures measured in the rargé from
500 to 1,000 microns Hg (1 mm Hg) shall be accurate to within
4O ricrons Hg. : . .

L9
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L.3.9.5.6 Data on abS_oluté pressures mas\ued‘in the range from
1 mm Hg to and including atmospheric shall be accurate to within
0.1 mn‘o . I . . - .

R T

h.3.9.5.f'0:t‘a;;1;age ésufeé measured :Ln the range from
atmospheric to 10 psig shall be accurate to within 1/L psig.

- :'.l;-.3;9.5.'8. bata 6n gage pressures measured in the rarge from
10 to 50 psig shall be accurate to within 1/2 psig.

4.3.9.5.9 Data on gage pressures measured in excess of 50 >pai.g.
shall be accurate to within 1 percent. A

L.3.9.5.10 Data on weights, welght flow rates, and volums flow
rates shall be accurate to within 1 percent. '

.b.B;é.S;n ‘Data on gas. iui‘d vapor flow rates shall be .'aécm'ate to
within 1 percent. ‘ i . ’ -

' £.3.9.$.R- Data on temperatures shall be accurate to within 2° F.

4.3.9.6 Pressure test record.- A record of the pressures at which
each semitrailer. comporent is tested and the length of time during
which it is subjected to the pressure shall be retained for examinaticn
by the procuring activity. - - "

L.3.30 Preliminary run-in.- The nature and extent of running-in shall
be determined by the marmufacturer, and shall be performed prior to the
testing specified herein. All necessary adjustments other than normal
control adjustments shall be made during this run-in and shall remain
undisturbed thereafter. : _ : '

L4 Preproduction testirg

L.4.1 Preproduction test aample tested by the contractor.- The -
contractor shall subject one semitrailer to the preproduction tests
specified in 4.4k, = .

4.4.2 Preproduction test report.~ After the contractor completes the
preproduction tests, he shall prepare a preproduction test report :
according to MIL-T-9107, and furnish three complete copies of the report
to the procuring activity.

gy
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L.L.2.1 Reliability and maintainability information.- The following
information shall be submitted as an attachment accompanying the
preproduction test report (same number and sort of copies) or shall
be included as part.of that report:

a.: All failures, maintenance, and other events recorded
shall be identified by accummulated operating time, miles, cycles,
"~ or position in the test procedure as appropriate. Test conditions
durinz the failures or irregular operationa identified shall be
recorded.

b. Description of the engineering reasoning and of any tests
conducted to determins assignable causes for all failures and irregular '
operations identified. _

. » c. Description of the enginsering reascnirg behind any
corrections made, to be made on production items, or proposed to be
made and behind the predicted effectiveness of those corrections.

, de Test activity or contractor comments on ttem features
or requirements that, if modified, should improve the item. .

e. Test activity or contractor comrents on field conditions
or procedures to be avoided or cultivated to increase the item's
reliability and ueeful 1life. -

f.  Estimates (%5 percent of actual experienced) of manhours
reguired for each maintenance and servicing action during the tests. »
A brief description of the qualifications and experience of the peraonnel
involved shall be included and shall be adequate to allow comparison to
the personnel anticipated in similar field work. (See L4.6.18.)

L.4.3 Preproduction test sample for the procuring activity.- When
specified (see 6.2), the contractor shall submit the preproduction
sample to the procuring activity along with the preproduction test
.repon.

L.u.l Preproduction tests.- The preproduction tests shall consist
of all tests described under 4.6.

L.S Acceptance tests.~ Acceptance tests shall consist of the individual
-tests. :
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L.5.1 Individual tests.- Each semitrailer shall be subjected to the
following tests as descnbed under h 6: .

T T Bxandation of product . « . a4 . . fee .. See L6l

- b. chhanical inspection. . . . e '._'f C. See L4.6.2

ce Functional check s e s s < o s e s . v o v i . See h‘.é.B'
d. Pmssufe'tes‘l;,.-. e e c e ee is e . See h.6.55
e. Vacuum retention test. . . . .. SRR .‘See'h.6,7 :

f. Evaporation loss rate individual B . L
acceptame te'st'. e e s e e s s s e e e e See h.6.8.2_

. g. Pmssm b‘xim‘lp testo e o6 o o o o ...l - oQ "« e see h.6l.90- ’

-

L.6 Test mthods

L.6.1 Examination of product.- The overall semitrailer and its _
individual components shall be inspected to determine compliance with -
the reguirements specified herein. This inspection shall include
.examination of the gereral design; arrangement of accessories and
major assemblies; quality of materials and workmanship; finish and
appearance of all parts; and the ease of adjustment and alignment of -
all parf.s _

L.6.2 }techanical 1nspaction.- A mechanical 1nspection of all
components and parts shall be conducted. All pertinent data
concerning conditions, defects of manufacture, damage in transit,
and danage through use prior to test shall be recorded. This
inspection shall include servicing of the semitrailar tor road

. operat.ion.

- Le6.3 l'\mctional check.~ All mechanical operating parts shall 'be
checked for free and proper Iunctioning. .

L.6.L Dimensions and weight.- The overall dimensions and total weight,
including all equipment and accessories, of the completely assembled,
empty semitrailer shall be recorded on the test data sheets. Following
this, the total weieht of the semitrailer filled to design capacity :
with liquid oxygen at its atmospheric pressure boiling temperature shall
be recorded. The dirensions ard weight shall not exceed the ]imits
specified in 3.11 amd 3.12. - '
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L.6.5 Pressure test.- Each component and circuit of the semitrailer
that operates under positive pressure in normal service shall be
pressure tested in accordance with section VIIT of the ASME Boiler and
Pressure Vessel Code. Automatic pressure relief devices need not be .
installed for this test. Any distortion, damage, or leaks resulting
' - from the pressure testing shall be cause for rejection of the components
- ‘a.ffected. i .

L.6.6 Liguid storage capacity and £ill level trycock lines test.-
The ]iouid storage tank asserbly inner shell storage capacity and
accuracy of installation of the three fill level trycock line shall be
determined by first £illing the tank assembly until it overflows
through the 3,500-gallon £ill line trycock line and measuring the
volume of the fillinr liguid or weighing the tank before and after filling.
The test shall then be repeated an additional three times with the tank =
asserbly being filled until it overflows through the 3,900-gallon f£ill - -
: level trycock line, the h,000-gallon £i11 level trycock line, and the

vapor vent line, in turn. The actual capacity when it is filled to
" each of the three fill level trycock lines and the actual capacity

when it is filled to overflow through the vapor vent line shall all

be reported in U. S. gallons. The storage capacity data shall be

accurate to within § gallons, and the actuil liquid storage capacity

shall comnly with 3.8.1 and 3.9.1.7. 5.

L4.6:7 Vacuum retention test.- The vacuum retent.ion test shall consist of
the following individual test operations conducted in the order listed. - -
The liquid storage tank assembly shall be contirmally pressurized to

ot less than 30 psi throughout the 7 days of testing except when
recessary to depressurize for liguid transfer.

4.6.7.1 Following evacuation of the semitrailer liquid storage tank
assembly annular insulation space and sealing of the vacuum line, and
with all liquid storage tank assembly components at approximately
ambient temperature, the inrer shell shall be pressurized to not less
than 30 psi with oxvgen or nitrogen ga: and the sermitrailer towed not
less than S0 miles over paved highways or similar improved roads

(see 6.L.3) and not less than 25 miles over graded gravel or similar
unimproved roads (see 6.L.L). Wherever practicable, the semitrailer
speed shall be maintained at not less than 50 mph on the improved roads
ard at not less than 25 mph on the unimproved roads.

4.6.7.2 The liquid storage tank assembly shall be filled with between -
500 and 750 gallons of liquid oxygen or liquid nitrogen, repressurized
40 not less than 30 psi by vaporizing part of the contained liguld with
the pressure tuildup system, and the semitrailer towed over improved and
unimproved roads as specified in L.6.7.1. During the improved road
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operation, not less than two sudden stops shall be conducted in which .
the semitrailer and towing tractor are brought to a complete stop from
a speed.of not less than LO mph within a distance ‘of 100 feet.

L.6.7.3 The liouid storage tank assembly shall be filled with 1iquid
axygen or lquid nitrogen, to not less than 60 percent of design
capacity, repressurized as specified in L.6.7.2, and the semitrailer
towed over improved and urmimproved roads as specified in 4.6.7.1.
During the improved road operation, not less than three sudden stops
shall be conducted in which the semitrailer and towing tractor are
brought to a complete stop from a speed of not less than L0 mph within
a distance of 100 feet. S :

L.6.7.L “The semitrailer shall be parked with the liquid storage tank
asserbly pressurized as specified above for not less than 24 hours or
until not less than 7 days (168 hours) have passed since the pressuriza-
tion specified in 4.6.7.1, whichever is longer. o

L.6.7.5 Following completion of the testing specified in 4.6.7.1 ,

- through U4.6.7.L, the liquid storare tank assembly inner shell pressure

- shall be reduced to atmospheric amd the annular space absolute pressure
determined with an instrument of the type specified in L4.3.3.1.1. The
liquid storage tank assembly anmlar space absolute pressure shall not
exceed 100 microns or the semitrailer shall be considered to have failed -

- the test. : S '

'4.6.8 Heat leak evaporation loss rate tests

L.6.8.1 Initial preproduction test.- The initial preproduction heat

leak evaporation loss rate test shall consist of the following individual
test operations conducted in the order listed. Throughout the complete
test, the inrer shell vapor phase pressure shall remain at as near
atmospheric as necessary pressure drops through the measuring apparatus

4.6.8.1.1 Following the vacuum retention test and with the liquid
storage tank assembly remaining filled to not less.than 50 percent of
design capacity, the semitrailer shall be parked in a location where
the amblent temperature will remain at not less than 125° throughout -
. the periods specified. - , T :

" 1.6.8.1.2 The inner shell vapor space shall be vented to atmos pheric

pressure for not less than 2L hours through the flow.measuring apparatus
that will be used for determining the evaporation loss rate. .
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L.6.6.1.3 The sermitrailer shall remain parked under the specified
- ambient temperature and vapor phase pressure conditions for an _
it 70 additional 72 hours while heat leak evaporation rate losses for -the ---...no—-es
: liquid storage tank assembly are determired by passing all vapors '
vented from the inrer shell through a recording- or totaling-type
gas flowreter. During this 72-hour period, the upper surface of the.
semitrailer shall be exposed to the full impact of solar radiation
of 100 to 120 watts per square foot from three separate periods of
not less than B hours each, with each exposure followed by a period
of not less than 16 hours cduring which no solar radiation is.applied.
The wave length of the radiant erergy shall be as specified under
sunshine tests in MIL-E-L970, except that the requirerent for radiation
in wave lengths below 3,800 angstrom units may be deleted. The total
weight of vapors vented during the test and the weight of vapors vented
since the preceding reading shall be recorded at 8-hour intervals
throughout the 72-hour test period. Loss rates shall be calculated
" for each reading and for the average loss over the entire 72-hour .
test period. The evaporation losses shall be recorded as the percentage
of design capacity of oxygen vaporized per 2h-hour day, and shall not
exceed that specified in 3.8.2, or the semitrailer shall be considered
to have failed the test.

h.6.8.1.h The semitrailer shall be removed from the high temperature
test conditions and parked under ambient temperature conditions for
not less than 36 hours to permit temperature stabilization.

4.6.8.1.5 The semitrailer shall be subjected to the individual accep-
tance evaporation loss rate test specified in 4.6.8.2 to establish
comparative data for determining whether production semitrailers are
capable of complying with the reouirements of 3.8.2.

- b.6.8.2 Evaporation loss rate individual acceptance test.- Following
the vacuum retention test amd with the semitrailer liquid storage tank
assembly remainirg filled to not less than S0 percent of design capacity,
the semitrailer shall be parked where it will be subjected to ambient
temperatures throughout the test. The inner shell vapor space shall be
vented to atmospheric pressure for not less than 24 hours through the
flow measuring apparatus that will be used for determining the evapora-
tion loss rate. Tke heat leak evaporation loss rate for the liquid
storage tank asserbly shall then be determined by passing all vapors
vented from the inner shell through a recording- or totaling-type
gas flowmeter for an additional period of not less than 72 hours.
Throughout the test, the inrer shell vapor phase pressure shall remain
at as near atmospheric as necessary drops through the flow measuring
apparatus will permit.
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L.6.8.2.1 The total weight of vapors vented during the test and the
weight of vapors vented since the preceding reading shall be recorded

- . at 8-hour intervals throughout the 72-hour test period. Loss rates
shall be calculated for each reading and for the average loss over
the entire 72-hour test period. The evaporation loss shall be recorded
as the percentage of design capacity vaporized per 2L-hour day and =~
shall not exceed the limit established by the comparative data obtained
in L.6.8.1 for compliance with 3.8.2 or the semitrailer shall be
considered to have failed the test. ~ . : .

h.6.9 Pressure buildup tests .

4.6.9.1 Buildup with low liquid level.- The semitrailer liguid
storage tank assembly shall be filled with enough liquid axygen or
lguid nitrogen to insure between 125 and 150 gallons remaining in
the immer shell after the specified stabilization. The semitrailer
shall then set with the inner shell vapor space vented to atmospherié
pressure for not less than L hours or until all comporents other than

~ the vapor vent line extermal to the liquid storage tank assembly reach
-approximtely ambient temperature, whichever is longer. Following
this stabilization period, the immer shell vapor vent line shall be
closed and the pressure buildup system actuated. The inrer shell vapor
rhase pressure shall automatically build to 35 psi or the semitrailer
shall be considered to have failed the test.: - : -

L.6.9.2 Pressure buildup test.- The semitrailer liquid storage tank
assenbly shall be filled with liquid axygen or liguid nitrogen to -
between 15 and 20 percent of design capacity, and the semitrailer placed
~ in a location where it will be subjected to relative humidity of not less
than 85 percent in an ambient temperature above 35° ¥ throughout the
tes% operations. The gsemitrailer shall set with the inner shell vapor
space vented to atmospheric pressure for not less than L hours or until
all conmpoments other than the vapor vent line external to the liquid
storage 1ank assembly reach approximately ambient temperature, whichever
is longer.  The inner shell vapor vent line shall then be closed and
the pressure buildup system actuated. The inrer shell vapor phase pressure
30 seconds after closing of the vent valve and initiating buildup; the
inner shell vapor phase pressure at the end of each 30-second period -
thereafter until the pressure reaches 35 psi; the total length of time
fron closing of the vent valve and initiating buildup until the vapor
phase pressure has reached 35 psi; the ambient temperature(s); and the
relative humidity (ies) shall be recorded on the test data sheets. The
length of time required after closing of the vent valve and initiating
buildup until the inner shell vapor phase pressure has reached 35 psi
shall not exceed 10 minutes or the semitrailer shall be considered to
have falled the test. Design considerations and calculations or test
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data demonstrating the capabiiity of the pressure buildup system to
comply with the requirements of 3.8.l4 under the full temperature range
specified therein shall be included as part of the test report specified
in bb2. - | | | :

L.6.10 Iiquid transfer pressure control test.- The semitrailer liquid
storage tank assembly shall be filled to design capacity with liquid
axygen or liquid nitrogen and the semitrailer placed in a location
where it will be subjected to relative humidity of not less than
85 percent in an ambient temperature above 35° F throughout the
test operation. The semitrailer shall set with the inner shell vapor
space vented to atmospheric pressure for not less than L hours or
until all components other than the vapor vent line exterml to the
Lguid storage tank assembly reach approximately ambiert temperature,
whichever is longer. Upon completion of this stabilization period,
the inner shell vapor vent line valve shall be closed, the inner shell
vapor space pressure raised to 35 psi by rmeans of the pressure buildup
system, ard the entire contents of the semitrailer discharged at
250 * 25 gpm through the liquid transfer line with the pressure buildup
system on automatic control. The length of time required to build up
pressure in the liquid storage tank assembly inner shell shall be
recorded, and .shall not. exceed 10 minutes. Throughout the test, the
~ inrer shell vapor thase ocressure, the tark liquid level, and the actual -
delivery rate of liquic in gallons per mirute shall be recorded at
l-minute intervals. The ambient temperature (s) and the relative
hunidity (ies) existing during the test operations shall also be -
recorded. The tank imer shell vapor pressure shall remain at
35 %5 psi at all times while the liquid storage tank assembly contains
more than 10 percent of design capacity, or the semitrailer shall be :
considered to have falled the test. Design considerations and ,
calculations or test data demonstrating the capability of the pressure
buildup system to comply with the recuirements of 3.8.4.1 under the
full temperature rarge specified therein shall be included as mrt of
the test report specified in L.L.2.

L.6.11 Rapid £111 test.- The semitrailer shall be parked under conditions
that will insure all liquid storage tank assembly components attaining a
temperature of not less than 125° F. When the liquid storage tark assembly
componemnts have stabilized at this temperature, liquid oxygen or liquid
nitrogen shall be transferred into the inner shell through the liquid
transfer line specified in 3.9.1.7.1 until the imer shell has been
cooled sufficlently to permit £illing at the 250-gpm rate specified in
3.8.6. The rate of transfer during cooldown shall be the maximum that
will ‘maintain a liguid storage tank assembly inner shell vapor pressure
of less than 15 psig. The cooldown time shall not exceed 15 minutes.
Pollowing cooldown, the liquid storage tank assembly shall be filled at
a rate of not less than 250 gpm. The liquid storage tank assembly inner

-1
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shell vapor pressure shall not exceed that specified in 3.8.6 when
filled at the specified rate. The pressure drop across the liquid
~ ‘transfer line when £illing at 250 €pm shall be determined and recorded.
- The ‘inner shell vapor space pressure shall be recorded at l-mimite
intervals throughout the fill test. - o : :

- 4.6.12 liguid £i11 line test.- Liquid sxygen shall be transferred
into the semitrailer 1iquid storage tank assembly through the liguid
fill 1ine specified in 3.9.1.7.3 at not less than 20 gpm for a length
of time adequate to determine the pressure drop resulting from friction
losses in the liquid fil] line. The liguid fill line friction loss shall
not exceed that specified in 3.8.7. . S

k.6.13 Night operation.- The semdtrailer liquid storage tank assembly
shall be filled with either liouid axygen or liquid nitrogen to design
capacity, and the semitrailer parked in a convenient location for not
less than L hours and until full darkness. After full darkness occurs,
a truck tractor shall be coupled to the semitrailer and the assembly
moved t0 a location where a liquid eontainer of sufficient size to
receive the full load is available. The semitrailer shall then be
parked adjacent to the liquid container and the entire contents of the
lquid storage tank assembly transferred into this container through a
liquid transfer hose. Following completion of the liquid transfer
operation, the semitrailer shall be disconnected from the recelving .
contairer and returned to the starting point. No lights other than
those furnished with the semitrailer and truck tractor shall be used

. at any time during the $est. A1l instances where the 11lumimtion
furnished by the lighting equiprent supplied with the semitrailer is
inadequate shall be recorded in detail on the test data sheets.

L4.6.1ls Road operation tests ©

L.6.14.1 Road handling test.- The semitrailer shall be filled to
' design capacity with liguid oxygen or liquid nitrogen and towed not
less than S0 miles over paved highways or similar improved roads and
not less than 25 miles over graded gravel or similar unimproved roads.
Wherever practicable, the semitrailer speed shall be maintained at

50 mph on the improved and at 25 mph on the unimproved roads.
Throughout the road-hardling test, the semitrailer shall be observed
as to its trackability, ease of handling, tendency to yaw, tendency to
sway, et cetera. Upon completion of the road-handling test, the semi-
trailer shall be inspected for misalignment, distortion, or other
damage sustained as a result of the testing. Undesirable roadability
features and any damage resulting from the test that would affect its
use. and operation shall be cause for rejection. A complete description
of ‘any adverse handling characteristics or dams~. sustaired shall be

recorded on the test data sheets.

i =Norman, Raymond —~
: Licensee=NASA Technical Standards 4/9972545004, User:
Not for Resale, 01/15/2013 06:47:30 ST ¥~ A VA 1 L A»b l.'IE

Provided by IHS ™ - ) !
- No reproduction or networking permitted without license from IHS




. MIL-5-26196E (USAF)

4.6.14.2 Turning ability test.- The semitrailer shall be filled to
design capacity with liquid oxygen and coupled-to a S-ton, M-52, :
. 6-hy-6, mllitary truck treetor or an equivalent commercial fruck -~ =
‘tractor, and the asserbly operated through right and left turns, both
towing and backing, in which the towing vehicle assumes argles from
0 to 90° with the semitrailer tank longitudinal axfis. Throughot the
turning testing, the semitrailer tank shall be checkec for sufficient
clearance with the tractor. Upon completion of the turning testing,
the senitrailer shall be inspected for misalignment, distortion, or
otler damage sustained as a result of the testing. Undesirable road-
ability features and any damage resulting from the test that would
effect its use and operation shall be cause for rejection. A complete
description of any interference between the semitrailer and towing
tractor or damage sustained by either shall be recorded on the test
data sheets. , A - : :

L.16.1L.3 Ramp negotiation test.- The liguid storage tank assembly
shall be filled to design capacity with liguid oxygen and the semitrailer
coupled to a 5-ton, M52, 6-by-6 military truck tractor or an equivalent
comrercial truck tractor. The assembly, truck tractor and semitrailer,
shall be moved up to, over, ard down a ramp inclined 10° to the hori-
zontal. The bottom and top of the ramp shall end in horizontal landings
that form a sharply defined 10° angle with the ramp. The length of the
ramp, reasured along the slope, shall be greater than the length of the
semitrailer. No point on the semitrailer other than the wheels shall
approach closer than 2 inches to either the ramp or the horizontal
landings during the test, and thers shall be no interference between
parts of the semitrailer and the towing tractor. Upon completion of

the ramp negotiation test, the semitrailer shall be inspected for
damage. Undesirable roadability features, approach of parts other than
the wheels to within less than 2 4inches from either the ramp or the
horizontal landings, interference between the semitrailer and the

towlng tractor, or any damage resulting from the test that would

affect its use and operation, shall be cause for rejection.

L.6.1L.L Ground clearance test.- The liquid storage tank assembly

shall be filled to design capacity with liguid oxygen and the semitrailer
towed over a 1lh-inch high obstruction such as a rock or stump. The
semltrailer shall be capable of passing over the obstruction without
contact.

L.6.14.5 Towing force test.- The liquid storage tank assembly shall
be filled to design capacity with liquid oxygen and the towing force
required to move the semitrailer on level concrete paverent determined.
The towing force shall not exceed 50 pounds per ton of gross weight.
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| MIL-S-26196E(USAF) - - .
4.6.1k.6 Brake performance tesis .

4.6.14.6.1 Brake test with full tank.- The semitrailer shall be filled

to design capacity with liquid oxygen and subjected to a minimum of = .

10 emergency stops in which it and the towing vehicle are brought to ' R
a complete halt as rapidly as possible without losing control from a T e
speed of not less than LO-mph on a clean, -dry, smooth, level paved s .
surface free from loose material. The .distance after application of-

the tractor brakes required for bringing the asserbly to a complete

stop shall be recorded and shall not exceed 120 feet. A time-distance .

- recorder shall be used.

1.6.1L.6.2 Brake test with partially filled tark.- The semitraller
~shall be filled to between SO to 60 percent of design cgﬁacity with
uxygen and resubjected to the testing specified in L.6.1k.6.1. -

" . 4.6.14.6.3 Breakaway test.- The semitraller shall be filled to design
' capacity with liquid-oxygen and towed at a speed not less than LO mph ' P
on a clean, dry, smooth, and level paved surface free from loose material. e
A breakaway shall be simulated by suddenly discomecting both airbraks o
hoses from the tractor while the semitrailer is being towed at the
-specified speed. The emergency braking system performance ard tis
distance required for the semitrallsr brakes to bring the complste
vehicular assembly, semitrailer and truck tractor, to a complete stop
shall be recorded on the test data sheets. - Performance shall be in
accordance with current ICC regulations. c.
L.6.1k.6.L Parking brakebtest.- The semitrailer shall be filled to
dosign capacity with ligquid oxygen and parked on a clean, dry, smooth,
and level paved surface free from loose material. The semitrailer
shall then be subjected to a towing force sufficlent to cause forward -
moverent. The wheels affected by the parking brake shall skid rather - -
than roll. o ’ o '

4.6.14.6.5 Inspection.~ Throughout the brake performance testing, the
semitrailer shall be closely observed as to its trackability, ease of
_handling, tendency to yaw, tendency to sway, et cetera. Upon completion

of the brake performance testing, the semitrailer shall be inspected for
misalignment, distortion, or other damage sustained as a result of the
testing. Undesirable roadability features and any damage resulting from
the test that would affect its use and operation shall be cause for '
rejection. A complete description of amny adverse handling characteristics .

.

or damage sustained shall be recorded on the test data sheets. - _ -
@ _

’ - . H
- ’ : -
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L.6.15 TRoad evaporation loss rates.- Throughout the road operation

and road endurance tests, vaporization losses from the semitrailer.
liquid storage tank assermbly shall be determined by passing all wvented . ".".‘?'."“.“_‘.’I.‘
vapors through a recording- or totaling-type gas flowmeter. The
amtient air temperature, the barometric pressure, the temperatwe of
oxygen vapors entering the flowmeter, and the volume of vapor having
massed through the flowmeter shall be recorded at appropriate intervals.
The losses shall be converted to weight measurements and recorded as

the percentace of design capacity vaporized per 2L-hour day. The
average loss rate for each type of road- operation or test the semi-
trailer is subjected to shall be recorded on the test data sheets.

L.6.16 Road endurance test.- The road endurance test shall consist
of the following four phases:

1.6.16.1 Phase A.- The liquid storage tank assembly shall be filled
with liquid oxygen or liquid nitrogen to design capacity and the semi-
trailer towed by a truck tractor over the following road surfaces for
the distances specified and at the specified speeds. Twenty-five
short-radius, right-circle turns; twenty-five short-radius, left-circle
turns; and five sudden stops shall be accomplished during the level,
paved highway portion of the testing.

: Average Speed Max Speed Distance

- : ' (MPH) (MPH) (Miles)
" a. lewvel, paved highway ' 50 ‘ &0 750
b. Graded, gravel roa%i. 20 ‘, | 25 : 200
c. Belgian block . Uptols 20 50

L.6.16.2 Phase B.- The liquid siorage tank assembly shall be fiiled

with liquid oxygen or liquid nitrogen to between 60 and 70 percent of
design capacity and the semtrailer subjected to the road testing specified
in L.6.16.1.

L.6.16.3 Phase C..- The liquid storage tank aSSeirbly shall be filled with
liquid oxygen or liguid nitrogen to between 20 and 30 percent of design

ﬁapacity and the semitrailer subjected to the road testing specified in
.6.16.1. .

- L4.6.16.L Phase D.~ The semitrailer shall te subjected to the road
tésting specified in L.6.16.1 with the liquid storage tark assembly

enpty.
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L.6.16.5 Servicing and adjustments.- The semitrailer shall be serviced
and the brakes adjusted before starting the road testing. Periodic el
. ;. servicing with lubricants and preventive maintenance adjustments shall - rmmm
77777 7 be permitted during the testing at the intervals specified in the : o
operation and service instruction handbook. Tires shall be serviced
as necessary. No other servicing, reconditioning, or repair shall be

permitted without prior approval of the procuring activity.

>

L.6.16.6 Inspection.- -Throughout the road endurance test, the semi-.

trailer shall be observed as to its trackability, ease of handling,

tendercy to yaw, tendency to sway, et cetera. Upon completion of the

road endurance test, the semitrailer running gear and other components-

shall be inspected for excessive wear, misalignment, distartion, or -

any other damge sustained as a result of the testing. Undesirable

roadability features and any excessive wear or damage resulting from

the test that would affect its use and operation shall be cause for

rejection. A complete description of any excessive wear or damage ' .
~'shall be recorded on the test data sheets. - : . i

L.6.17 . Final heat leak evaporation loss test.- Not less than 30 days
after the vacuum pumping specified in L.3.8.1, with no vacuum pumping
having been performed on the liquid storage tank annular space subsequent
to that time, and with all other performance tests -having been performed
in the interval, the semitrailer shall be resubjected to the heat leak
‘evaporation loss rate test specified in 4.6.8.2. - .

4.6.18 Servicing and maintenance tests.- All normal preventive
maintenance and servicingVoperations specified in the handbook shall

be performed to demonstrate their adequacy. ease of accemplishment,

and the accessibility of parts and assemblie. for performance of same.
Insofar as practicable, these tests shall be conducted as part of the
nornal preventive maintenance, servicing, and inspections performed in
accomplishing the testing specified herein. Interferences or obstructions
to servicing or preventive maintemance shall be recorded in detail on e

the test data sheets.

L.6.19 Mechanical check.- Upon completion of the above tests, a
critical inspection shall be made of components to determine their
operability and any damage or undue wear incurred during the tests.
Teardown and parts measurement shall be made only in those cases

where service life is in question. Where teardown amd parts measurement
are performed, wear or distortion that exceeds 1imits allowed by the
manufacturer for new parts shall be cause for considering the ‘part or
parts affected as having failed to complete the test satisfactorily.
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4.6.19.1 Ferrous parts subject to high stress in operation and that
are suspected of having defects shall also be subjected to magnetic
particle inspection (magnaflux) and shall exhibit no indications of
damage attributable to the tests, or shall be considered as having
failed the test. Magmetic particle inspection shall be performed
in accordance with MIL-I-6868. - o

4.6.19.2 Nonmagnetic parts suspscted of defects shall be subjected
- to inspection with fluorescent psnetrant (black light) and shall exhibit
. no indications of defects or damage attributed to the tests that would
impair their life or usefulmess, or shall be considered as having
failed the test. Penetrant inspection shall be performed in accordance
with MIL-I-6866. . o

L.7 Inspection of preparation for delivery.- Preservation, packaging, - -
packing, and marking shall be inspected to verify conformance to the 'y
requirements of section § herein, and the contract. .

S. PREPARATION FOR DELIVERY
S.1 General instructions

S.1.1 Cleaning.- The semitrailer shall be thoroughly cleansd to -
remove excess and spilled lubrication materials; loose or chipped
paint; spilled chemicals; and other foreign materials. All cleaning
golvents shall be thoroughly removed from the semitrailer components
prior to delivery.

» S .
5.1.1.1 Degreasing.- Semitrailer surfaces, parts, fittings, et cetera,
that will be in contact with high-purity oxygen shall be degreased by
‘one of the following methods. Precautions shall be taken to insure
that solvents do not contact parts fabricated from incompatible
materials. : _

- Method A - Vapor degreasing process, using stabilized
trichlorethylene conforming to MIL-T-7003 in a standard commercial
vapor degreaser or by blowing degreasing vapors into the component
in such a manner that the vapor will conderse on and properly clean
all surfaces requiring degreasing: Operation of a commercial vapor
degreaser shall be in accordance with the mnufacturer's recommendations.
Yollowing the vapor degreasing treatment, all solvent shall be removed
by baking in an oven, by purging with hot, dry, oil-free air or nitrogen,
or by vacuum evacuation. : :

"Method B - Solvent degreasing process, using stabized

trichlorethylene or commercial oxygen-safe cleaning solvent at ambient
temperatures to thoroughly wash all 'surfaces requiring degreasing.
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¥ethod C - Detergent degreasing process, in which the components
to be cleaned are washed with hot inhibited alkaline cleaner until free
from oil, grease, ard other contaminant materials. Following this
treatment, all surfaces (intermal and external) shall be rinsed
thoroughly with fresh, clean., hot water and dried by blowing with
filtered and dried, oil-free alr or nitrogen, or by baking at a
temperature of 250° to 300° ¥ until all water is removed.

£.1.1.1.1 Petroleum and otker flammible solvents shall not be used -
on the surfaces specified irn 5.1.1.l1.

5.1.1.2 Chanirg effectiveneas tests s

5.1.1. 2.1 Visual inspecticn.- A equipment, pipes, and conponents

that will contact 107 or LK» shall be visually examinated for evidence
of corrosion products, metal chips, scale, weld scale, oil, grease, .
paints, preservatives, decals, or other contamination or foreign matter.

Any evidence of contaminmation or foreign matter shall require recleaning

and retest. )
5. 1 1.2.2 Ultraviolet light impection.- Al accessible surfaces and
parts that will contact 10; or LN7 shall be visually inspected for
hydrocarbons with ultraviolet light. Any evidence of fluorescence
shall require recleaning and retest. :

5.1.1.2.3 Particulate matter test.- Following the cleanirg and .
degreasing operations specified herein and equipment final assembly,
the semitrailer liquid stgrage tank inmer shell shall be.filled to
ot less than 90 percent of design capacity with liquid oxygen or .
diquid nitrogen. The semitraller shiall then be towed not less than

- 2 miles during which not less than 10 sudden stops from a speed of
between 10 and 15 mph shall be performed. Following this road operation,
a 2-1iter or larger dewar flask shall be placed under the discharge end
of the sump drain line specified in 3.9.1.3.L, the sump drain lime
shutoff valve opened, and not less than one liter of the first liquid
discharged through the lire collected in the dewar flask. This sample
shall be evaporated to dryness and the residuve examined for particulate
matter. The liquid storage tank assembly and the associated piping and -
fittings shall be reclsaned amd this test repeated until the particulate
mtter remaining as residue contains: .

a. To solid particle with am"diménsion greeter than
- 1,000 microns '

b. No more than five solid part.icles uith any dinension
between 500 and 1,000 microns
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c. No more than 20 solid particles with any dimension
between 350 and 50D microns '

- d. Yo fibrous particles with a length gx-eater than
2,000 microns

e. XNo more than 10 fibrous particles with a length
between 1,000 axﬂ 2,000 microns

f. To more than 25 mimgrams total of both solid and
f:Lbrous particles (see 6.4.5). -

5.1.1.2.4 Total solids test.- Following withdrawal of the 1-liter
sample specified in 5.1.1.2.3, the entire load of contained ligquid
shall be discharged to the level of the standpipe at a flow rate of
not less than 150 gpm through the liquid transfer line specified in
3.9.1.7.1 and the filter specified in 5.1.1.2.4.1. The filter shall
be thoroughly cleared and the removed material collected, dried, and
weighed after each use. If more than 0.5 gram of contaminant material
is collected on the filter during discharge of the liquid from the
semtrailer; the liquid storage tank assembly and the associated
piping and fittings shall be recleaned. Cleaning and testing shall
be repeated until tte total amount of contaminant collected on the
filter from discharging the liquid storage tank assembly load is less
than O. 5 gram.

5.1.1.2.4.1 Filter.- The filter shall be multilayer, stainless-steel
wire wound, or stginless-steel wire mesh cloth type in which the wires
have been fused under controlled conditions and which has a thickness
that will insure the specified performance. The filter element shall
be fused to the housing in a manrer that will insure against liquid
bypassing the filter element. The filter shall remove 98 percent by
weight of all particles whose two smallest dimensions are 10 microns
or greater (10 micron nominal rating). The filter shall furtter remove
all particles whose two smallest dimensions are hO mlcrons or greater
(LO micron absolute rating).

5.1.2 L1iquid storage tank assembly preparationom Following cleaning
and flushing, the liquid storage tank assembly inner shell shall be
drained of all liguids and purged with not less than 1,000 standard
(20° P and 760 mm Hg) cubic feet of clean, dry, oil-free nitrogen gas
introduced through the liguid #ill line specified in 3.9.1.7.3. The
vapor phase vent line shutsff valve specified in 3.9.1.7.2.1 shall be
closed ahd the purzing gas allowed to escape through the drain line
specified in 3.9.1.3:L. Following the purging, the inner shell shall
be pressurized to not less than 10 psig nor more than 20 psig with
clean, dry, oil-free nitrozen gas, after which every valve and line
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leading into the inner shell shall be closed. The ends of all pipes,
tubes, and couplings shall be securely sealed with pressure-sensitive
tape conforming to PPP-T-60. The liquid storage tank assembly annular
space shall be evacuated to the absolute pressure recomended in the .
semitraliler operating and servicing instruction handbook if it is not
at or below that pressure at the time of preparation far delivery.. The ...
vacuum line shutoff valve shall be tightly closed after the evacuation
and the vacuum lire sealed with the cap provided. No other preparation’
shall be accomplished on the ‘liquid storage tank interior. A Type A tag
conforming to UU-T-81, with tag and printing waterproofed, stating that
the liquid storage tank assembly inner shell is clean and pressurized .
with clean, dry, oil-free nitrogen gas and the annular 8Space has been
evacuated, shall be securely attached to the vapor vent lime shutoff
valve handle in-a.conspicuous location, - , g '

-5..3 »Re.paihting.-b Semitrailer éurfaees‘ on which the paint 13 délmaged‘ -
- or defective shall be thoroughly cleaned and repainted as specified )
under 3;13. L S ] ' .o - S S AN :

S.1.4 Lubrication.- a1l semitrailer machined bearing surfaces that

.are normally lubricated in operation, that do not come into contact

with high-purity oxygen, and for which preservation requirements are :
not specified-herein shall be thoroughly lubricated with the recommended _ .
lubricants to be ready for immediate operation. o : S

'5:1.L.1- Preservatives.- Prtservatives and luwbricants shall not be | R
applied to any part of the equipment that will come into contact with
high-purity oxygen. - .. ' _— : »

5.1.5 . Physical protection.- Cushioning, blocking, bracing; and bolting
a3 necessary for compliance with the requirements specified herein shall
be in accordance with JAN-P-100. The drop tests of JAN-P-100 shall be
waived when the drop tests of MIL-P-116 are applicable. o
5.1.6 Securing for shipment.- Small items and packages not fastened

to major components shall be secured to or packed with ma jor components
to insure against accidental loss or damage caused by movement during
shipping. e S :

oy

- 6.2 Preservation, packaging, and packing

S.2.1 Level A.- The semitrailer shall be preserved, packaged, and o
Packed as specified in 5.2.2.2 and, in addition, shall have the strip- -
coated portions overcoated with strippable coating conforming to MIL-C-325).

“ .
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A type II and a type III coat shall be applied. The thickness of the
strip coating and the amount of desiccant to be used shall be as
specified by the procuring activity (see 6.2). Humidity indicator
im0 "cards” §hall be placed inside the waterproof-vaporproof barrier in
. locations that will provide good indications of the moisture.content
of the air in the enclosed space. Windows conforming to MIL-W-10L3L
shall be provided in the strip coating adjacent to each of these
_humidity indicator cards in order that they may be readily observed
from outside the control housing assembly without disturbing the strip

coating. :
. 6,2.2 level B (see section 6)

5.2.2.1 Domestic.~ The semitrailer shall be preserved, packed, and
packed as specified under S.1 and in accordance with the manufacturer's
commercial practice in a manner that will insure safe transportation at
the lowest rate to the point of delivery. Packaging mterial in direct
contact with unprotected surfaces susceptible to damage by corrosion
shall conform to MIL-B-121, MIL-P-130, MIL-A-1L8, or MIL-P-L18S.
Shipping packages shall meet Consolidated Freight Classification rules,
Naticnal Motor Freight Classification rules, or regulations of other
common carriers as applicable to the mode of transportation.

§.2.2.2 Overseas.- The gemitrailer shall be preser\'réd,' ‘packaged, a‘;xd
packed as specified under 5.1 ard as follows: ~ :

5.2.2.2.1 Liquid storage tank assembly.- Outside surfaces of the liquid
storage tank assembly, except lines, valves, and other parts within the
control and accessory housing assembly or that contact high-purity oxygen,
shall be cleaned and all exposed threads or unpainted surfaces coated
with Type P-1 preservative as specified in MIL-P-116.

5.,2.2.2.2 Pressure buildup system vaporization coil.- Parts of the
vaporization coil and shrouding shall be cleaned and all exposed
threads or unpainted surfaces other than the heat exchange surfaces
coated with Type P-1 preservative as specified in MIL-P-116.

5.2.2.2.3 Equipment within control and accessory housing assembly

5.2.2.2.3.1 Drying.- Components within the control and accessory housing
assembly shall be thoroughly dried of liquids other than lubricants, and
purged with clean, dry, oil-free air or nitorgen. A1l valves shall be
closed and remain closed for shiprent and storage. All openings into
components and all disconmect fittings shall be capped, and sealed with

-

pressure-sensitive tape conforming to PPP-T-60.
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$.2.2.2.3.2 Instrument protection.- All instrument and control dial
glasses shall be covered with greaseproof tarrier-material conforming
to MIL-B-121 and bridged with pieces of fitted plywood or other similar - .
material secured in place with pressure-sensitive tape conforming to
PPP‘T'&. - . ) ' . )

- DU

5.2.2.2.L Liquid transfer hoses.- Both ends of each liquid transfer -
hose shall be fitted with protective caps and sealed with pressure-
sensitive tape conforming to PPP-T-60. Each end shall then be wrapped
for not less than 2 feet with greaseproof barrier-mterial conforming
to MIL-B-121, and sealed with pressure-sensitive tape. Each liquid
transfer hose shall then be inserted into its storage tube.

5.2.2.2.5 "Fire extinguishers.- The fire extinguishers shall be wrapped
with greaseproof tarrier material conforming to MIL-B-121, and sealed
with pressure-sensitive tape conforming to PFP-T-60. The fire Do
extinguishers shall be stored in the control and accessory housing
assembly and securely fastened in Place. oL '

5.2.2.2.6 ¥aintenance tools,- Maintenance tools and similar equipment -
shall be securely packed in the tool compartment and cushioned with
cellulosic cushioning mterial conforming to PPP-C-843 in a manner
that will prevent damage and minimize movement. 4

@ : ,

5.2.2.2.7 Accessories.- Where applicable, semitrailer accessories

- shall be consolidated into packing boxes. Boxes shall be securely

Strapped with a minimum of two steel strappings conforming to QQ-S-781.
The boxed accessories shall be stored within the control housing and
accessory housing asserbly and securely fastened in place. i '

5.2.2.2.8B Technical ’publicatiorﬁ.- Technical publications shall be
mackaged in accordance with MIL-P-116, method IA-8B, and placed in the
handbook compartment. S

"-5.2.2.2.9 Other components.- Semitrailer components for vhick no

specific preservation and packaging instructions are specified herein
shall be secured within the control and accessory- housing assembly.

5.2.2.2.30 Control and accessory hoﬁsing assembly, pressure buildup

- assembly, and liquid transfer hose storage tubes

5.2.2.2,10.1 Control and accessory housing assembly.- The control and
accessory housing asserbly shall be preserved and packaged by coating
the entire asserbly with a sprayable stripcoating conforming to

MIL-S-61L1 to form a waterproof-vaporproof barrier. The stripcoating

'shall be applied 4n a manner that will insure complete mobility of the .

semitrailer during shipment and storage. Desiccant shall be placed
within the barrier as specified herein. )
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'5.2.3 Level C.- The semtrailer shall be preserved, packaged, and
packed as specified under 5.1 and in accordance with the manufacturer's
commercial practice in a manner that will insure safe transportation at
the lowest rate to the point of delivery. Shipping packages shall meet
Consolidated Preight Classification rules, National Motor Freight
Classification rules, or regulations of other common carriers, as
applicable to the mode.of transportation.

5.2.4 Locking of access opening.- Semitrailer control and accessory

- housing assembly access doors, with the exception of the control panel
access door, shall be locked with the padlocks specified in 3.9.5.7.
The control panel access door padlock ard all padlock keys shall be
fastened to the comtrol panel. The control panel access doér shmll
then be sealed with a nonreusable, ribbon-type or wire-type, serial-
rumbered car seal. -

5.3 Marking of shipment.- Interior packages and exterior shipping
containers shall be marked in accordance with MIL-STD-129. The nomen-
. clature shall be as follows: ‘ ’ ‘

SEMITRAILER, TANK AF/H32A-hA
6. NOTES .
6.1 Intended use.- The AF/M32A-LA semitrailer covered by this
specification is intended for use in road transporting large quantities
of liquid oxygen or liquid nitrogen from a generating or supply site to
using locations, and there either transferring the liquid into stationary
storage containrers or being used for temporary storage of the liquid
with re']atively low evaporation loss rates. ,

6.2 Ordering data.- Procurement documents should specify the following:
° a. Title, number, and date of this specification
. b. Whether a complete set of all special tools, other than common
* handtools and those normally available in motor vehicle repair shops,
are to be provided (see 3.9.5.L)
c. Registration numbers required (see 3.14.1.1)

d. Whether the preproduction test sample is to be submitted to
the Drocuring activity (see L.l.3.) -

e. Thickness of strip coating ard amount of desiccant (see 5.2.1)
69 .
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f. Whether instruction manuals covering operation, servicing,
and maintenance of the semitrailer, or other technical publications -~ *
(inclviing quantities and disposition)-will- bo provided with each T
unit : :

Requirsd level of preservation, packaging and ;ncking. (see

a aecf.ion g , )

. (1) level B pmservation and packaging are intended to
provide economical but limited protection, and should bte specified
only when.determined to be appropriate. Effective period of protection
is 180 days from date of initial packaging. (see 6.2.)

6.3 Storage surveillance.- Items preserved and packaged in accordance
with level B requirements must be inspected to determine condition when
not used within the time period indicated. Items not used within the

time period specified must either be represerved or repackaged in
accordance with level B requirements in this specification or with

level A requinements ir storage beyond and additional year is anticipated.

6.4 Definitions.- The following definitions shall apply for the purposes
of this specification: _

‘ . . -
6.L.1 Ambient conditions.- Ambient conditions are the dry-bulb ,
temperature, wet-bulb temperature, and the relative humidity of the
atmospheric air surrounding and in the vicinity of the .semitrailer,

_ but unaffected by arny heat or cold emanating from the semltrailer

1tse1f._ .
6.4.2 Pressures.- Unless specifled as absolute or denoted bty the -
symbol psia, all pressures referred to herein will be interpreted
as pounds per square inch (psi) gage.

6.4.3 Improved road.- An improved roaad is a smooth, hard-surfaced

_road such as a concrete or asphalt paved highway.

6.L. h Unimproved road.- An improved road is an unsurfaced road of
dirt, gravel, or similar construct.ion. .

- 6.4.5 Fibrous particle.- A fibrous particle is defined as a lorg,

slender particle whose maximum cross-sectional dimension is LO microns.
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Notice. When Government drawings, specification, or other data are
used for any purpose other than in conrection with a definitely related
Goverrment procurerent opsration, the United States Government thereby
incurs no responsibility nor any obligation whatsoever; and the fact

~ that the Government may have formulated, furnished, or in any way

. supplied the said drawings, specifications, or other data is not to be
regarded by implication or othervise as im any manner licensing the i -—-—~~ -
holder or any other person or corporatiom, or conveying any rights or
permission to manufacture, use; or sell any patented invention that
my in any way be related thersto.
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